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Rapid Construction of the Canadian Pacific 
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tract. It looked at this time as though they | the track, three or four miles being the 


193 


might build 150 miles, butnot more. But from | furthest they were at any time behind. 


this on very rapid progress was made. Or | 


It might be supposed that work done so rap- 


July 17 the track reached station 7,000, making | idly would not be well done, but it is the best 


however, up to this time but about 50 miles of 


During the winter of 1881 and 1882 the con-| track-laying, including that laid on the old : 
tract was let to Messrs. Langdon, Sheppard & grade; but large forces were put on to surfac- the work is at least 20 per cent. heavier than 
Co., of Minneapolis, to construct during the | ing and the track already laid was put in ex- | would ordinarily be made across the same coun- 
working season of the latter year, or prior to| cellent condition for getting material to the | try inthe States on account of snow. Twothou- 
January 1, 1883, 500 miles of railroad on the front. The weather from this until the freeze- | sand six hundred and forty ties were laid to the 
western extension of the above eompany; the | up was all that could bedesired. Work ceased | mile and the track ballasting kept well up with 
contract being for the grading, bridging, track | about the Ist of January, 1883, for the season, | the laying; so well, in fact, and so well done that 
laying and surfacing, also including the laying | and the final estimate for the work was as fol- 
of the necessary depot sidings and their grad-| lows: 6,103,986 cubic yards earth excavation, 
ing. The idea that any such ‘amount of road 2,395,750 feet B. M. timber in bridges and cul- 
could be built in that country in that time was | verts, 85,708 lineal feet piling, 435 miles of 


looked upon by the writer hereof, as well as | 


| 
| 
| 


track-laying. This work was all done in 182 


by railroad men generally, as a huge joke, per-| working days, including stormy ones, when 


petrated to gullthe Canadians. At the time 
the contract was let the Canadian Pacific Rail- 
way was in operation to Brandon, the crossing 
of the Assiniboine river, 132 miles west of 
Winnipeg. The track was laid, however, toa 
point about 50 miles west of this, and the grad- 
ing done, generally in an unfinished state, for 
30 miles further. This was the condition of 


things when the contract was entered into to} 
build 500 miles—the east end of the 500-mile 


contract being at station 4,660 (station 0 being 


at Brandon) and extending west to a few miles | 


beyond the Saskatchewan river. 

The spring of 1882 opened in the most un- 
promising manner for railroad operations, be- 
ing the wettest ever known in that country. 
Traffic over the St. Paul, Minneapolis and 
Manitoba Railroad, between St. Paul and Win- 
nipeg, was entirely suspended from April 15 to 





little, if anything, could be done, making a 
daily average of 33,548 yards excavation, 13,150 
feet B. M. timber, 471 feet piling, 2.38 miles 
track-laying. We never had an accurate force 
report made of the whole line, but roughly 
there were employed 5,000 men and _ 1,700 
teams. 

The admirable organization of the contrac- 
tors was something wonderful. The grading 
work was practically all done by sub-contrac- 
tors, Messrs. Langdon, Sheppard & Co. confin- 
ing themselves to putting in the supplies and 
doing the bridge work, surfacing and track- 
laying. The grading furces were scattered 
along about 150 miles ahead of the track and 
supply stores, established about 50 miles 
apart, and in no’case were sub-contractors ex- 
pected to haul supplies over 100 miles. If I 
remember rightly there were four trains of 


the 28th, owing to the floods on the Red river | about 40 wagons each, hauling supplies from 
at St. Vincent and Emerson, a serious blow to| the end of track to the stores. 


an early start, as on this single track depended 
the transportation of all supplies, men, timber 
and contractors’ plant, together with all track 


ing to come from, or through St. Paul and 
Minneapolis. The writer hereof was ap- 
pointed a division engineer, and reported at 
Winnipeg the 15th of April, getting through on 
the last train before the St. Vincent flood. No 
sooner was the line open from St. Paul to 
Winnipeg than the cotillion opened between 
Winnipeg and Brandon, with a succession of 
washouts that defied and defeated all efforts 
to get trains over, so it was not until the fifth 
day of May that I left Winnipeg to take 
charge of the second division of 30 miles. 

By extremely *‘dizzy’’ speed I was landed at 
the end of the track, 189 miles from Winnipeg, 
on the evening of the 9th (four days). My out- 
fit consisted of three assistant engineers, and 
the necessary paraphernalia for three com- 
plete camps, 30 days’ provisions (which turned 


materials (except ties), all of these things hav- 


out to be about 20), 11 carts and ponies, the 
latter being extremely poor after a winter’s 
diet on buffalo grass and ne grain. On the 
isth day of May I had my division organized 
and camps in running order. The country 
was literally under water, dry ground being 
the exception, and I look upon the feat of get- 
ting across the country at al! as the engineer- 
ing triumph of my life. 

On May 20 a genuine blizzard set in, lasting 
%4 hours, snowed five inches, and froze the 
sloughs over with half aninch of ice, a decid- 
edly interesting event to the writer, as he was 
18 miles from the nearest wood ; therefore laid 
in his blankets and ate hard tack. I stabled 
my ponies in the cooks tent, and after they had 
literally eaten off the sod inside the tent I di- 
vided my floor with them. 

On the 28th day of May I saw the first con- 
tractor, who broke ground at station 7,150. On 
the ist, of June I was relieved from this divis 
ion and ordered to take the next, 50 miles west. 
On the 13th day of June ground was broken on 
this division at station 8,070, or only about 62 
miles west of the east end of the 500-mile con- 


y before the Engineers Club of Minnesota. Re- 
grated trom Journal ofthe Association of Engineering 





/s can be easily seen, the vital point of the 
whole work and the problem to solve was food 
for men and horses. One thousand seven 
hundred bushels of oats every day, and 15,000 
pounds of provisions, Sundays and all, for an 
entire season, which atthe beginning of the 
work had to come about 170 miles by rail, and 
then be taken from 50 to 150 miles by teams 
across a wilderness, is on the face of it con- 
siderable of an undertaking, to say nothing 
about hauling the pile-drivers, piles and 
bridge-timber there. To keep from delaying 
the track, sidings 1,500 feet long were graded, 
about seven miles apart. A side-track crew, 
together with an engine, four flats and caboose, 
were always in readiness, and so soon as a 
siding was reached, in five hours the switches 
would be in and the next day it would be sur- 
faced and all in working order, when the 
operating department would fill it with track 
material and supplies. From the head of the 
siding to the end of the track the ground was 
in the hands of track-layers, the track-laying 
engine never going back of the last siding 
for supplies or material, and my recollection 
is that there was but six hours’ delay to the 
track from lack of material the whole season, 
at any rate up to sometime in November. 
The track-laying crew was equal to four miles 
per day,and in the month of August 92 miles 
of track was laid. 

The ties were cut on the line of the road 
about 100 miles east of Winnipeg, so the 
shortest distance any ties were hauled was 270 
miles; the actual daily burden of the single 
track from Winnipeg west was 24 cars steel, 
24 cars ties, aside from the transportation of 
grain and provisions, bridge material and 
lumber for station houses. The station build- 
ings were kept right up by the company itself 
and a depot built with rooms for the agent 
every 15 miles, or at every second siding. The 
importance of keeping the buildings up with 
the track was impressed upon the mind of the 


superintendent of this branch, and as a satire, | 


he telegraphed asking permission to haul his 
stuff ahead of the track by teams, he being on 
the track-layers’ heels with his stations and 


tanks the whole season. The telegraph line 
was also built, and kept right up to the end ‘of 





built prairie road I know of on this continent. 
It is built almost entirely free from cuts, and 


as 100 mile sections were completed schedule 
trains were put on 20 miles an hour, and the 
operating department had nothing to do but 
make a time table; the road was built by the 
construction department before the operating 
department was asked to take it. The engi- 
neering was organized in divisions of 30 miles 
each, and as each was finished the parties 
moved ahead again to the front, the engineers 
usually finding men sitting on their shovels 
waiting for the work to be laid out for them. 
It was as muchas the locating parties could 
do to keep out of the way of the construction 
The road-bed was built 14 feet wide in em- 
bankment and 20 in the very few ents there 
were, there being no cuts of any moment ex- 
cept through the Coteaus and the Saskatch- 
ewan crossing, and these have since been 
widened out on account of snow, so that the 
road can be operated the year around and the 
bucking-snow account cut no figure in the op- 
erating expenses. 

The country is a virgin desert. From Win- 
nipeg to the Pacific ocean there are a few 
places"that might attain to the dignity of an 
oasis—at Brandon, Portage la Prarie, ete., but 
it is generally what I should call worthless, 
100 miles to wood and 100 feet to water was the 
general experience west of the Moose-jaw, and 
the months of June, July and August are the 
only three in the year that it is @afe to bet you 
will not have sleighing. I burned wood and 
used stakes that were hauled by carts 85 miles, 
and none any nearer. Itis a matter of some 
pride that both the engineering and the con- 
struction were done by what our Canadian 
neighbors kindly termed ‘“‘ Yankee importa- 
tions.’’ However, there was one thing that in 
the building of this road was in marked con- 
trast to any other Pacific road ever constructed 
that is, that there was no lawlessness, no 
whiskey, and not even a knock-down fight that 
I ever heard of the whole season, and even in 
the midst of 12,000 Indians, all armed with 
Winchester rifles and plenty of ammunition, 
not one of the locating or construction parties 
ever had a military escort, nor were any dep- 
redations ever committed, except the running 
off of a few horses, which were usually re- 
covered, and I think there were but two fatal 
accidents during the season, one man killed on 
the Grand Cuule bridge, and another from 
being kicked by a horse. 

The track was all laid from one end, and in 
no case were rails hauled ahead by teams. 
Two iron cars were used, the empty returning 
one being turned up beside the track to let the 
loaded one by. 

The feat in rapid construction accomplished 
by this company will never be duplicated, 
done as it was by a reckless expenditure of 
money, the orders to the engineers being to 
‘get there’’ regardless of expense and horse- 
flesh ; if you killed a horse by hard driving, his 
harness would fit another, and there was no 
scrutiny bestowed on vouchers when the work 
was done, and I must pay the tribute to the 


company to say that everything money would 
| 


buy was sent to make the engineers comfort- 
lable. It was bad enough at best, and the Chief 
| Engineer (J. C. James) rightly considered that 
any expense bestowed on the engineering part 
of the work wasa good investment. 
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The Movement in the Spans of the Louis- 
ville Bridge. 


Written for ENGINEERING NEws. 


BY M, J, BECKER, CHIEF. ENG, P, C, & ST. L. R. R. 


In a paper recently read before the St. Louis 
Engineers’ Club, by Professor J. B. Johnson, of 
Washington University, and published as a 
supplement to the October number of the 
Journal of the Association of Engineering 
Societies, on the *‘Creeping of the Rails in the 
Track of the St. Louis Bridge and its Eastern 
Approach,” reference is made toa movement 
of some of the spans of the Ohio River Bridge 
at Louisville, Ky. 

Although I do not think that the move- 
ments observed in some of the trusses of 
the Louisville Bridge are due to any of 
the causes attributed to the creeping of the 
track onthe St. Louis Bridge, yet, since the 
subject has been brought up, and has attrac- 
ted some attention among members of the pro- 
fession, it is perhaps well to discuss it more 
generally ; and with that object in view I offer 
the following contribution describing the 
movements of the trusses of the Louisville 
Bridge, and giving my views as to the causes 
which produced them, with some remarks 
regarding the remedies that have been ap- 
plied to prevent them in the future. 

The bridge over the Ohio River at Louisville 
Ky., was built in 1869 by the Louisville Bridge 
Company, from the designs and, under the 
direction, of its Chief Engineer, Mr. Albert 
Fink. It consists of 2spans of 50 feet each 
1 pivot draw over canal of 264 feet; 4 spans of 
149,%, feet each; 2 spans of 180 feet each; 
spans of 210 feet each ; 2 spans of 227 feet each 
1 channel span of 370 feet; 6 spans of 245,5, feet 
each ; 1 channel span of 400 feet; 3 spans of 100 
each 1 span of 149,4, feet,and 1 span of 100 
feet, counting the spans in their order as 
above given from the south shore of the 
river at the Kentucky side, to the north shore 
on the Indiana side; the piers are numbered 
in the same order of succession, and the spans 
are lettered in like progression. The general 
design of the bridge is shown on Fig. 1. The 
total length of the bridge is just one mile. 

With the exception of the two channel 
spans, which are sub-divided triangular War- 
ren girders, and of the draw span, which is of 
the regular triangular form, the entire bridge 
is of the well-known Fink type, the compres- 
sion members being generally of cast-iron and 
the tension members of wrought-iron. In the 
channel spans and also in some of the larger 
intermediate spans, the posts are of wrought- 
iron, but the top chords are of cast-iron 
throughout the entire structure. Allspansare 
under grade, except the two channel spans. 
it is but proper here to say, that the general 
plan is of most excellent design for that type 
of bridge; all details are of good finish, and 
the workmanship throughout is of the most 
perfect character ; the quality of the material 
also, as far as it is possible now to determine, 
appears quite superior. As will be seen from 
the general profile, the gradient of the track 
rises from the Kentucky shore at the rate of 
79.14 feet per mile for a distance of 2193 feet 
to the south end of the first channel span, 
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GENERAL DESIGN OF TRUSS: 
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FIG. 2. LOUISVILLE BRIDGE; END BEARINGS OF DECK SPANS. 


thence for a distance of 2,241 feet to the 
north end of the second channel span, the 
track is level; and from that point it descends 
at the rate of 78.6 feet per mile to the north 
end of the bridge. 

The ends of all the deck spans rest upon 
cast-iron bed plates as shown in detail in Fig. 2. 

Iam told that soon after the completion of 
the bridge, movements became apparent in 
some of the deck spans, most noticeable on 
that part of the bridge located upon grades, 
and generally tending in the direction of the 
descent; but slight movements in both direc- 
tions were also observed in some ofthe hori- 
zontal spans and in a few cases the movement 
tended upwards on some of the spans located 
upon the grades. 

Efforts were first made to arrest these move- 
ments by wrought-iron straps fastened intothe 
cast-iron bed plates by bolts and passed around 
the ends of the chords, placing the straps at 
those ends of the trusses on which the for- 
ward movement had been observed. But this 
contrivance resulted simply in either tearing 
the straps or causing a reverse movement of 
the trusses in the opposite direction. 

The next attempt at arrest consisted intying 
the two ends of adjacent spans together by 
cast iron hooks and wrought-iron rods as 
shown in Fig. 3, evidently on the supposition 
that the ends so tied would remain stationary, 
and the movement confined to the opposite 
ends, where it would come and go within the 
limits of the supporting surface of the bed 
plate. This attempt proved also a failure; 
the necks of the cast-iron hooks broke and in 
most cases tore the screw ends of the tie rods 
asunder close to the nuts. 

As these failures are merely incidental re- 
sults of the same primary cause which pro- 
duces the movement in the trusses, it is not 
necessary to dwell here upon the reasons for 
the failures, and I will therefore proceed to 
the investigation of the primary cause, which 
I think will be found to explain not only the 


general movement, but also all incidental 
effects. 


First then what are the facts in the case? 


The bridge has but a single track, and the 
traffic is very nearly equally divided in both 
directions, so thatthe train movement would 
not produce any unequaleffect upon the struc- 
ture except what may be due to the grades; 
and since the track 1s not so rigidly connected 
with the structure, as to communicate to it 
any movement due to the traffic, it seems un- 
reasonable to attribute the displacement of 
the trusses to that cause. 


The creeping of the trusses always takes 
place during extremely hot or cold weather, 
showing that itis due to changes in the tem- 
perature, expanding by heat and contracting 
by cold. 


Careful measurements made in December 
last, show the movements of the trusses from 
their original normal position upon the sup- 
porting plates to be as follows: 


Span D moyed - - 25 inches southwardly. 


* ae Moxthwardly. 
Channel Span. No Movem 
1% inches Northwardly. 


: 
$833 68 


1 
Channel Span. No Movemen 
d ts i inches Northwardly. 


ee 
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From these measurements it appears, that 
upon the grades all spans, except Span N , 
moved down the incline, and upon the level 
part of the bridge the movements were equally 
divided, 3 spans going northWardly and 3 spans 
going southwardly; showing conclusively, 
that the grades influenced the direction of the 
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movements, whatever may have been their 
primary cause. 

A bridge of symmetrical construction and 
composed of uniform material, resting upon 
level and perfectly equal end supports would 
expand and contract, under equal exposure to 
the influence of temperature, at both ends 
alike, the movement taking place in both di- 
rections from the stationary center. But a 
very slight obstruction or impediment would 
suffice to cause inequality in the movement, 
and that inequality would increase with the 
magnitude of the impediment. As a practical 
proof of this observe the displacements in the 
horizontal spans of the bridge, which will be 
found generally of less extent than those in 
the inclined spans, evidently for the reason, 
that in addition to the unavoidable imperfec- 
tions and inequalities in the bearing surfaces 
of the supports, the influence of the grades is 
producing its effects. 

The total expansion in a 245 feet span, dur- 
ing extremes of local temperature would be 
about 2 inches; now if the movements had 
been altogether accumulative, progressing al- 
ways in the same direction, without any com- 
pensating retrogression, the total movement 
during the fifteen years of the bridge’s ex- 
istence, due to temperature alone, would 
amount to 30 inches ; but since the largest dis- 
placement observed in any of the spans, is 
only 24; inches, it seems reasonable to assume, 
that the movements must have been in a 
measure reciprocative, more pronounced per- 
haps in some spans than in others, but gener- 
ally due to the influence of the grades and 
such other accidental causes, which produce 
movement on that support, which offers the 
least resistance. 

If the influence of temperature alone were 
insufficient to account fully for the disturb- 
ance of the bridge trusses, it would be rather 
difficult to explain it trom other evidence, but 
since the effect of temperature is much more 
than sufficient to cause the displacements, it 
certainly seems unprofitable to search for 
corroboration. 

The expansion of cast-iron for each degree 
Farenheit is .000006167 per unit of length, and 
for 120 degrees = .00074 per unit of length. 

The modulus of elasticity of cast-iron (Z) = 
18,000,000 pounds. The force per square inch 
area of section exerted by the expansion is 
found from the proportion F: E = .00074:1 
from which F = 13320 pounds per square inch. 

Trautwine says the force of expansion in 
wrought-iron for 15° of temperature equals 
one ton per square inch, and the expansion of 
cast-iron is ;; less than that of wrought-iron; 
this would give, for 120° a force of 16,000 
pounds per square inch for wrought-iron, and 
14,545 pounds for cast-iron. 

Taking the first result, and applying it to 
the cross sectional area of one of the top 
chords of a 210 feet span (49.6 square inches) 
we have an expansive force of 660,672 pounds 
as the total maximum effect due to tempera- 
ture. 

Of course it cannot be presumed that this 
force would exert itself all at once; but only a 
very small part of it is quite sufficient to slide 
one of the bridge trusses upon its supports. 
The weight of one of the 210 feet spans is 388,- 
000 pounds ; one fourth of this amount, or 97,- 
000 pounds would represent the load on one of 
the bearings of one truss; assuming the co- 
efficient of friction of cast-iron on cast-iron at 
0.15, the foree required to move the chord hor- 
izontally upon one of its end supports would 
be but 14,450 pounds and, making correction for 
the inclined plane due to the grade, the actual 
force necessary to slide the truss would be 
represented by about ,4 part of the total force 
developed during the maximum range of ex- 
pansion, corresponding nearly to a variation 
of 2} degrees of temperature; indeed it is 
clearly to be seen, that the expansion and con- 
traction due to temperature is not only suffi- 
cient to move a span of bridge, but also its live 





AMERICAN CONTRACT JOURNAL 195 





Ansan 





FIG. 5. 


FIG. 6. LOUISVILLE BRIDGE; 


load of locomotive and loaded cars covering 
the span from end to end. Indeed the force 
developed by the expansion or contraction of 
one span if applied all at once would be 
ample to move a dozen adjacent spans covered 
with engines and trains, provided the coup- 
lings were sufficiently strong to hold them to- 
gether. That the couplings used in the at- 
tempt toarrestthe movements were insufficient 
to overcome the friction of a single span, is 
demonstrated by their general failures. 

The maximum resistance opposed to the ten- 
sion of the couplings could in no case exceed 
the friction due to one loaded span, say 62,500 
pounds for one truss. The failures occurred 
in all cases either by the breaking ofthe upper 
necks of the cast-iron lugs (see Fig. 4.) or by 
the rupture of the tie rods in the screw ends, 
just below the nuts. This may have been 
caused by shearing of the cast-iron lugs, or by 
a bending strain on their unsupported project- 
ing part, or by the bending and twisting off of 
the screw end of the tie rod on account of the 
excessive strain upon that part of the nut, 
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LOUISVILLE BRIDGE: PROPOSED BED-PLATE WITH 
EXPANSION ROLLERS. 





PROPOSED END BEARINGS. 


resting against the supported neck of the lugs. 

The effective area of the neck of the cast 
iron lug, against shearing, after deducting the 
diameter of the bolt hole, which lies directly 
in the line of the shearing force is 2j square 
inches; allowing 27,000 pounds for the mod- 
ulus of cast iron, the effective strength of the 
two lugs would be 128,250 pounds against a 
possible force of 62,500 pounds, which would 
seem to afford amply sufficient safety against 
failure by shearing. 

If we consider the hook of the lug tightly 
fitting around the rib of the chord, and the 
force applied through the centre of the tie 
rod, the bending moment M will equal P. xj 

40,000 a 23" x 1.” 
inches R = —— —_- == 15,833 


15,833 
and P= —— = 18.100 pounds or for both 
i 
clamps 36,200 pounds, when in fact a force 
nearly twice as large may have acted upon the 
clamp at any time. 
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The two wings of the lugs, intended for) pack upon its normal support; but as nothing 
guides and bearing supports would be strained | of this kind has been required during the past 
considerably at the point of juncture with the | 15 years, it would certainly seem unnecessary 
neck in case the bearing of the short hook | to anticipate anything like it at present or in 
against the rib of the chord should be more the immediate future. I have therefore ad- 
firm than the bearing of the longer wings yiced to let the bridge alone. 
against the sides of the chord; and rupture 4s to the creeping of the track on this bridge, 
might easily have oceurred from this cause at it is very insignificant, and is readily adjusted 
the neck, where in fact it most generally did | quring extreme changes of temperature, atthe 
occur, and where the lug is already weakened | graw span. 


by the perforation for the tie rod. | On a track well laid with judicious allow- 

Although the area of the two tie rods, each | ances at the rail joints for contraction and ex- 
14 diameter in the groove of the thread, | pansion with angle bars bolted properly, and 
amounting to 3} square inches, would seem | . ied firmly io the didi: Shans ene bee 
quite sufficient to resist a direct tension like | . mulative creeping, and a aiiieba Ges 
that above assumed as acting in this case, : 


to temperature will be contined to the individ- 
yet it is not at all improbable that on - 


ual rail lengths. 
account of the uneven bearing of the nut g 


rr 
against the outside of the lug, the bending |The Meana Employed in Repairing Belmont 
moment, equal to that tension multiplied by 


Submerged Main at Philadelphia.* 
the leverage of half the diameter of the nut, | 


would break the tie rod at the edge of the nut By J.J. DE KINDER, 
just in such a manner, as some of the rods 
were actually found to have been broken. 

If the causes above assigned should be still 
considered insufficient to explain the failures 
in the clamping arrangement, it would not re- 
quire a very violent stretch of the imagina- 
tion to assume, that the genius who resorted 
to these methods, also took the additional 
customary precaution to screw up the tie rods 
as long as his long handled wrench would go 
around, so that in all probability the initial 
strain was close up to the limit of elasticity, 
and a small additional force may have accom- 
plished all the results, of which I have been 
trying above to explain the cause. 

The proper remedy for these movements un- 
doubtedly would be the introduction of fric- 
tion rollers under one end of each truss reduc- 
ing thereby the friction sufficiently to confine 
the movement to the roller end, and permit 
the opposite end to remain stationary upon its 
bearing surface. 

Plans were in fact prepared for that purpose 
and partial arrangements were made to carry 
them into effect; see Figs. 5 and 6. 

The first plan contemplated the removal of 
the present 9 inch cast iron bed plate from 
every alternate pier, and the substitution of 4 
inch bed plates so as to admit roller carriages 
on top “this arrangement, while it left the pre- 
sent grade and track surface undisturbed, ne- 
cessitated the lifting of the spans and the tem- 
porary supporting of the same during the re- 
moval of the present bed plates and during the 
introduction of the new plates and rollers, an 
operation too risky to be applied to 23 spans 
with the expectation of completing it without 
accident. The other plan provided for the in- 
troduction of friction roller carriages on top of 
the present bed plates on alternate piers and 
the placing of corresponding fixed blocking on 
the others; this plan would involve the bodily 
lifting of every span of the entire structure 
and compel a re-adjustment of the grade and 
track to meet the elevations at the shore ends, 
at the draw span and at the two channel spans. 
In addition to these difficulties it was found 
that the available surface on top of the new 
bed plates would be insufficient to admit roller 
carriages of the sizes required for safe bearing | possibility of scouring in the future. 
surfaces on the friction rollers. | It should be said in connection with this 

These plans however were made under the | that the cause of the breakage explains itself, 
apprehensions of actual danger to the bridge, | [ think plausibly, in this way: 


| Sometime before, a heavy ice gorge occurred 


In the Spring of 1883, a serious leak was 
discoverd in the submerged main which 
crosses the Schuylkill River south of, and near 
the Columbia Bridge. 

This main had been laid with ball and 
socket joints. Upon examination the diver 
found that, at a point about 150 feet from the 
east river bank, one of the bells had parted, 
allowing the male end to leave the bell, caus- 
ing alarge opening, through which the water 
fromthe Belmont Reservoir under a head of 
over 200 feet escaped in such a volume that a 
hollow was scoured outof the river bed directly 
under the opening of about 6 feet in depth 
and from 40 to 50 feet in diameter. 

As the use of the main was imperative, to 
meet the demands of the summer months, it 
was decided to repair it without delay. 

An attempt was made to force the male 
end back into the broken bell, the intention 
being to secure and strengthen the bell after- 
wards by means of heavy iron bands, 

It was found, however, that the lead of the 
ball on the male end would not enter the bell; 
besides,any movement in this joint necessitated 
a corresponding movement in two additional 
| joints, one on either side of the damaged joint. 
while the rust which had formed in that part 
of the bells not in immediate contact with the 
lead, prevented it from sliding into place with- 
out the application of enormous strains, which 
might have broken the two additional bells 
in preference to moving them. 

It was then decided to remove the broken 
bell by means of light charges of dynamite, 
bringing the two successive lengths of pipe as 
| near as possible into line, by moving several 
'lengths of pipe on either side at one time and 
/encase the broken part ina jacket or sleeve 
| made of boiler iron, in two pieces, to be bolted 
together and strengthened furthermore with 
bands, ete., as shown in the plan. 

This work was effectually accomplished; 
the hollow in the river bed under the main 
was filled in with stone and furnace slag, 
‘upon which willow mattresses were laid, 
| weighted with more slag, thus making a good 
|support for the main while preventing the 











based upon reports in regard to these move- | 


ments, which were more alarming. than reli-| at the Columbia bridge on the upstream side 
able; but when I had taken a fuller view of the | of the main in question, then followed a severe 
situation and investigated it in closer detail, I| treshet, and the water found no other outlet 
came to the conclusion that no remedies of just there than close along the river bed. The 
any kind were necessary. The largest move-| eonsequent rush of it scoured the lighter 
ment observed at any time brought the inner! material from under the main (for at that 
edge of one of the chord shoes close to the ‘point, owing to the direction given it by the 
edge of the bed plate, from which position it | presence of a small island above the bridge, 
has since receded 1} inches. If it should be the current is always swiftest and the depth 


found at any time, that the chord shoes again | of water greatest), the main fora length of 
approach the edge of the bed plates to a dan- - pea er aerienerie ner 


gerous extent, it would be ample time and not | 


*Read October 18th, 1884 before the Engineers Club of 
Philadelphia, and taken from the Club Procedings, Vol. 


a difficult task to pick up the span and place it | IV. No, 4 : 
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some 40 feet lost its support, the bel] end 


proved to be too weak to bear the weight 
unsupported, and parted, when no doubt the 
leak thus caused in the main added its quota 
to the scouring process. 

The sleeve worked admirably so long 
main was used simply for.a gravity supply 
but before long it became necessary to use jj 
in connection with a 20,000,000 gallons engine 
at the Spring Garden pumping station. Up. 
fortunately the supply main from this engine 
connecting with the submerged main, js but 
30 inches, and consequently entirely too smal] 
The sleeve then felt the impact of each sue. 
cessive stroke of the pumps, a series of ham. 
mer blows, as it were, which caused some of 
the bolts to break. Heavy iron clamps or 
dogs were added, one between each 
bolts. 

This proved effective for some time, but in 
December following the sleeve burst, tearing 
and twisting the sheet iron, and the main was 
once more useless. Fortunately the summer 
was over and the danger of a short supply of 
water avoided. 

The next plan shows the manner in which 
the main was aguin repaired this summer and 
the means employed to make these repairs. 

Before proceeding I might add that the 
river bed is mostly rock, making it impossible 
to drive piles. Again, to construct a loaded 
coffer-dam encircling the damaged joint would 
require it to be large enough to take in so 
much of the river bed as was filled in with 
slag and mattresses, otherwise it would be 
impossible to make a tight connection with the 
bottom ; this, then, would require a coffer-dam 
of some 50 feet in diameter at least. The 
difficulty of making such a structure tight 
under these circumstances, and keeping it 
tight and in position in the event of heavy 
freshets, let alone the great cost, is readily 
understood. 

From material already on hand (it having 
been previously used for other work), a bot- 
tomless box was built, its general dimension 
being: 

31 feet long, 

10 ‘* wide, 

25 “ high, 
long enough to take in over two lengths of 
pipe, wide enough to straddle the pipe and 
leave ample space on either side of it to_work, 
and ofsufficient height to reach clear above the 
surface level of a 6 feet freshet. 

Since the plan is drawn to scale it is unne- 
cessary to go into the details of construction 
and I will confine myself to a general outline 
of the work. 

The box was built in three horizontal sec- 
tions: the first one built on shore near the 
spot was sheathed vertically on the inside with 
3-inch t. and g. spruce planks and horizontally 
on the outside. This outside planking was 
caulked and pitched. This section then was 
launched from ordinary ways and held sus- 
pended between two small lighters. The 
second section was then built upon and se- 
cured toit and the structure lowered until the 
upper sill was flush with the deck, then the 
third and last section was added, the dam 
floated over the damaged main into position, 
when it was finally lowered until itrested with 


as the 


two 


foutaiae measurement, 


.| the bottom sills on the river bed. 


As shown in the plan, the ends of the lower 
section were left open for a height of seven 
feet, and only this section is sheathed on the 
inside. The first was done, not to ensure 
greater tightness, but simply to act as a con- 
tinuous guide to a pair of loose sills, under and 
against which the loose floor was to rest. 

By means of a diver the river bed, for 4 
space about as large as required for the dam 
to rest on, had been levelled off, and when the 
dam finally rested on this fairly even surface 
—straddling the main—the floor and bulk 
heads for the ends of the lower section rey 
mained to be put inplace. Using short, heavy 
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timbers, chain slings and screws, the main | floor between the 
was partly raised and the dam settled hard | snug against the lining. 
down on the bottom. This operation brought | With this completed, the question is how to 
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BALANCED FLOATING COFFER-DAM 
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; REPAIRING SUBMERGED WATER PIPE, 


BELMONT SUBMERGED MAIN, 


PHILADELPHIA. 


SCALE of FEET 
29 7s 








same sills to keep them up | Started on the repairs of the main, with the 


dam empty, the work required pushing day 
and night without a break, while the height of 


the underpart of the pipe high enough above the | keep the dam down in place while the water the river surface needed continual watching. 


river bed, inside of the coffer-dam, to allow | is pumped out. 
the floor to pass under it. | Three beams were laid across the top of the 
The sills marked S in the plan were con-} dam, to which, by means of chains and haw- 
nected at each end to vertical timber posts, P, | sers, lighters were swung one on either side. 
let into the sill with a slack mortise, and se-| A small hatch, 8 inches square, was cut in 
cured each with one } inch iron bolt, working | the side of each lighter, also a hatch 18 inches 
freelyin the hole. The sills, by means of|squarein either end of the dam. A batten, 
these posts, were movable up and down, in| graduated in inches, was nailed to one of the 
guides which keptthem snug up against the| piers of the Columbia Bridge near by, a simi- 
inside lining of the lower section. lar one to the dam, and one toa post situated 
By this arrangement, had the coffer-dam | in the center of each lighter. 
settled more at one end than the other, the} I then calculated the amount of water which 
sills could be adjusted to meet this angle, and | each lighter was required to holdin order to 
thus bring the floor parallel with the under-| counter-balance the buoyancy of the coffer- 
partof the main anyhow. dam when empty. This water-line I made the 
The position of the sills, S,having been deter- | zero mark on all four the battens. 
mined, the upright posts, P, were bolted to} If the river, during the operation, rose, I 
the corner posts of the coffer-dam, and the} pumped more water into the lighters inch for 
work of putting in the floor commenced. inch, plus an allowance for the increasing 
This floor was made up of dry white pine| buoyancy of the coffer-dam. When it fell I 
pieces, 6 inches by 8 inches by 7 feet 5 inches, | would lower the water level in the lighters ac- 
previously fitted together. Each piece was | cordingly, to prevent overstraining of the sup- 
laid in position under the sills, S S, separately,| porting beams. During heavy freshets I 
and the whole work carried on as rapidly as| would fill the dam, open the hatches in the 
possible, in order that the floor might swell | sides of the lighters and allow them to fill, 
tight. thus preventing the possibility of their rising 
Once the floor in place, the bulkheads were | high enough to foul thesupporting beams and 
put in the ends of the lew section. These| raise the dam, while the presence of four haw- 
bulkheads had also been built previously of|sers, from the dam to the shore and bridge 
two thicknesses of 3inch t.and g. plank laid) piers on the upstream side, made the risk un- 
crossways, and finally canvas was battened | der any circumstances very small. 
over the ends and lashed with a masthoop; An 8-inch Edwards cataract pump, with en- 
around the projecting pipe. Additional shores | gine and boiler, completed the outfit. 
Were bolted against the inside of the uprights| Notwithstanding three freshets, two of 
of the dam, and resting on the loose sills, S S,| which were uncommonly severe, the task was 
to prevent buckling, and shores placed on the | successfully accomplished. Of course, once 





When the repairs were completed the bulk- 
heads were removed from the ends of the 
lower section, the loose floor ballasted with 
stone and sunk to the bottom, a bed com- 
posed of large stone and bags of hydraulic ce- 
ment built upon it,firmly supporting the main, 
the chain slings supporting the main removed, 
and the coffer-dam floated away, after first 
|removing the upper section and part of the 
middle section. 

Adjusting Bridge Piers. 





The stone piers under a bridge of the Wa- 
bash, St. Louis, and Pacific Railroad, across 
the Kankankee river, recently settled and 
were brought back to aligument in the follow- 
ing manner: The bed rock under the river 
was of varying degrees of hardness, and the 
piers were built upon wood platforms which 
rested upon a ee prepared in the bed of the 
river merely by removing some of the loose 
material. In time, the rapid current removed 
enough of the gravel beneath these platforms 
to move the piers. The difficulty was rem- 
edied without interruption to traffic by divers, 
who removed the loose material between the 
bottom of each timber and the bed rock, by 
loosening it with bars and the scouring action 
of a jet of water; oak timbers were fastened 
upon the bed rock, and pairs of wedges, like 
peace quoins inserted between the top of 
he oak timber and the bottom of the plat- 
form. The wedges were driven by a steel bar 
weighing 800 pounds, or about 700 pounds in 
the water, which was suspended by wires from 
the bridge above, and used as a battering ram 
against the wedges. The wedges were after- 
wards secured by bolts, which passed through 
wedges and timber; 100 wedges were used on 

of the three piers, and the work was 
completed in ninety days by three divers and 
| their attendant help, 
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Metropolitan Sewage. 


At a meeting of the Society of Arts, Sir R. 





Rawlinson presiding in the absence of Sir} 


Frederick Abel, the chairman of the Council, 
Captain Douglas Galton, C. B., F. R.8., read a 


paper on “ Report of the Royal Commission on | 


Metropolitan Sewage.’’ 

Captain Douglas Galton, at the outset of his 
paper, remarked that the disposal of the Lon- 
don sewage had been a burning question dur- 
ing the greater part of the last forty years, 
After giving, firstly, a brief historical summary 
of the various proceedings which had taken 
place in connection with the subject, he said 
that the present main-drainage system, which 
was stated to have cost 4,600,000/., and which 
made no provision for deodorisation, was for- 
merly opened in 1865. The criticisms of the 
referees upon Sir Joseph Bazalgette’s scheme 
with reference to the limited provision made 
for carrying off the sewage had been fully jus- 
tifled by subsequent events. Looking back at 
the history of the sewage question, it seemed 
astonishing that good results could have 
emanated from the arrangement of 1885, which 
abolished uniformity of control over the main 
roads of the metropolis; and, while giving 
jurisdiction over main sewers to the Metropol- 
itan Board of Works, placed the district 
sewers under the control of the different ves- 
tries, the control of the water supply remain- 
ing in the hands of eight different companies. 
If there was one thing more certain than 
another it was that a uniform control was es- 
pecially necessary in the drainage and water 
supply of a district; the control over the sew- 
erage especially should exist, from the recep- 
tion into a public sewer of the sewage from 
the house-drain until it reached the point of 
outfall. Turning to the inquiry recently held 
by the Royal Commission on Metropolitan 
Sewage Discharge, he said that their report 
showed generally that the pollution of the 
Thames arose from the large volume of 
sewage thrown into it in a locality where the 
area of the river was small in comparison to 
the voiume of sewage discharged into it. The 
volume of the dry weather sewage was now es- 
timated at 23,000,000 cubic feet daily. The low 
water area of the river near the outfall was 
about 33,000 square feet, and this volume of 
sewage would fill a length of about 750 feet of 
the river at low water. At the present rate of 
increase of the metropolis its population 
would amount to 6,000,000 in 1901, and at a pro- 
portionate rate of increase, the sewage would 
reach nearly 35,000,000 cubic feet daily. Care 
in regulating the water-supply would materi- 
ally reduce the dry-weather flow of sewage in 
London, as in Liverpool, Manchester, and 
other towns; but this seemed to be one of 
those questions which must wait until the 
government of London had been consolidated 
under ore jurisdiction. The Commissioners 
were of opinion that the evils of the present 
sewage system called for a remedy with the 
least possible delay. At whatever time of the 
tide the sewage was now discharged. some of 
it might, under existing conditions, be carried 
up by the tidal oscillation alone into the heart 
of the metropolis, and even further. There 
was, in fact, a progressive increasing impurity 


of the river from Teddington downwards to/ 


the outfalls, and then a decreasing impurity 
to Gravesend, beyond which place the sew- 


age was not perceptible. The Commission | 


considered that the suspended solid matters 
in the sewage were the chief causes of nui- 
sance,and that by precipitation the suspended 
matter might be almost entirely removed and 
the tendency to deposit largely lessened ; but 
that the result of discharging an affluent al- 
kalised by lime into the river at the present 
outfalls was problematical; they thought, 
however, that lime would probably be as good 
as any other chemical for purposes of precipi- 
tation. They concluded that some process of 
deposition or precipitation should be applied 
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to the London sewage at the present outfalls; 
the sludge being either applied tothe raising 
of low-lying land, or burnt, or dug into land, 
or carried away to sea. The liquid portion 


|escape into the river. As a permanent mea- 
| sure, the Commissioners said this liquid must 
|be further purified by being passed through 
land, or else be carried down to Hole Haven. 
The amount of land necessary for this pur- 
pose, after treatment with lime, would be 
6,000 acres, and the cost of the capital outlay 
for land and requisite works, upon the basis 
of the Birmingham expenditure, would appar- 
| ently be 1,500,000/. The Commission estimated 
the annual expenditure for precipitation by 
lime alone, on the present population, at 
200,0001. a year. Proceeding to consider the 
question whether the limits of concentration 
had not been fully reached, so far as the me- 
tropolis and its subsidiary districts were con- 
cerned, he asked if sewage from places in the 
Thames valley, above the metropolis, or from 
the valley of the Lea, was required to be taken 
to the sea, where were they to stop? The 
difficulties of the sewage question arose from 
concentration, and it was therefore a much 
more rational solution to give up the idea of 
concentration, and to require each district to 
make arrangements for the disposal of its 
own sewage. In conclusion, Captain Galton 
said the importance of the report of the 
Royal Commission consisted not so much in 
what was recommended for the metropolis as 
in the valuable information which it had col- 
lected on the present state of the general 
questions of sewage-disposal—information 
which was applicable tothe whole country. The 
comprehensive manner in which the sub- 
ject had been treated was cf especial value at 
the present time, because the country was be- 
coming too closely built over for this question 
to be allowed to remain any longer in the 
laissez-faire conditions which it had hitherto 
occupied, if regard was to be had to the purity 
of the air, the purity of the soil, or the purity 
of the rivers and water-courses. 


The chairman said the report of the Royal 
Commission on metropoliton sewage was, in 
his judgement, as able a document on the 
question with which it dealt as the public had 

had presented to it up to the present time. 


A discussion ensued, in the course of which 
Colonel Ewart, a member of the Commission, 
said one of the leading differences in the find- 
ing of the Commission from that of the referees 
was that, instead of the sewage being taken 
down upon both sides of the river, if it were so 
taken down according to the alternative men- 
tioned in the report, it should be taken down 
upon one side only. Many considerations 
were involved in this matter, one of the most 
important of which was that of expense The 
expense of carrying a tunnel under the river 
to unite the sewage of one side with that on 
the other had to be considered against the 
cost of carrying a separate sewer down on the 
south as well as the north side, and it would be 
seen by reference to the evidence abduced be- 
fore the Commission that there were very 
strong reasons which induced them to recom- 
mend that the sewage should be combined by 
carrying it undertheriver and wholly to one 
point. The Commission rather adhered to 
principles than entered into details. 


Sir F. Nicholson, of the Thames Conser- 
yancy Commission, expressed a hope that the 
result of the report might be that some 
measures would be adopted, and without any 
| great delay, to prevent what was an undoubted 
fact, although it might be going on so slowly 
as not to be apparent to every one—namely, 
that ifthe pouring of the semi-solid sewage 
into the river was continued unchecked the 
navigation of the Thames must eventualiy 
suffer. It was quite true that as yet the de- 
posits had not done any absolute harm to the 
navigation, although there wus no doubt they 











was, as a temporary measure, to be allowed to | 
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had altered the channel entirely in Halfway 
Reach, where the channel, which used to be 
on the north, was now on the south side, Hq 
trusted that the report of the Commission 
might result in the protection of the naviga- 
tion of the river, and secure it from pollution 
When he accompanied the Royal Commission. 
ers in their investigations one day iast sym. 
mer the river at Woolwich Dockyard presented 
the aspect of a great black stream of sew 
and of sewage only. 

Professor De Chaumont, a member of the 
Royal Commission, said the object of the 
Commission was not only to finda reasonable 
and permanent method of dealing with the 
sewage, but also to put before the Metropoli- 
tan Board of Works and the public some 
means of dealing with the great evil which ex. 
isted in a rapid and easy way. It seemed to 
the Commission perfectly practicable, wit hoy 
any great extension of work, to put in practice 
a system of precipitation, and if that were 
done and solids were removed from the sew. 
age the effluent might, at present at any rate. 
be allowed to run into the river. With respect 
to the utilization of sewage, he said there was 
no doubt that if they took the market value of 
the ammonia poured daily into London sew. 
ers it would be equal to 1,250,000/. sterling: 
but it was not desirable to expend 2/. in order 
to realize 11., and, although the sewage might 
be applied to land, and crops might be grown, 
there was not the ghost of a chance of realiz- 
ing a profit on the transaction. 

Thanks to Captain Douglas Galton for his 
paper terminated the meeting.—London Sani- 
tary World. 


7 ree” 


Disinfectants and the Cholera. 


age, 





“While wishing every success to all lawful 
scientific experiments, we must not lose sight 
of the fact that cholera, typhoid, and all kinds 
of plagues, are diseases that either arise 
directly from overcrowding in cities and camps 
or that find in the results of overcrowding 
the awful hot-bed, the deadly swamps in 
which they may increase and multiply.” 

“Cholera,” said Captain Horton musingly, 
“seems tome tobe a disease of so terribly 
infectious a character, that whatever the 
municipal authorities may do to stay the pro- 
gress of the epidemic, the individual him- 
self who lives where it is rampant is power- 
less to defend himself.”’ 

‘Here, again, Ithink you err. It cannot 
be too well known that the choleraic germ 
and the same may be said fer other plague 
sporules, typhoid included—cannot exist where 
there is abundance of pure air. The dilution, 
medical men tell us, of poisons of this kind 
renders them ine I do not think it is dilu- 
tion that effects this. In my opinion, just as 
there is a deadly serpent—an ophiophagous 
reptile—which eats deadly snakes, so there is 
a gaseous poison that destroys plague poisons, 
and that is oxygen gas, which in its diluted 
form we breathe, and cannot live without.”’ 

“Then,” said Captain Horton, “if I under- 
stand you aright, you would defend the Fort- 
ress of Life from the attacks of invisible ene- 
mies by means of disinfection.”’ 

“Call it rather by perfect purification of all 
our surroundings, and the maintenance of 
complete and through cleanliness. I do not 
quite like the word ‘disinfectants’ for many 
reasons. A disinfectant is never needed where 
there is pure air and wholesomeness. You 
may destroy dangerous emanations and foul- 
ness in the air by the use of disinfectants, but 
the best plan is to remove the cause. A per- 
son by constantly using disinfectants might 
manage to live—hardly in health, though—in 
aroom permeated by the vapors froma cess- 
pool. Removal of thé latter would be the 
wiser way of going to work.” 

“Again, a disinfectant may be itself a 
poisoner of the air, and often it is a mere 
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make-believe. You smell the odor of the) weight ofa unit of volume of earth w. 
W= 4 Hl w sin (90°—,xr) 
and then (5') becomes 
H w sin (90—xr) sin (1—¢) 
= & Maximum. 
2 cos @ 

This expression is a maximum when the two 

variable factors are equal, or when 


chemical, whether it be chlorine, or carbolic, | 


or anything else, and you say to yourself, 
“Why, this disinfectant is doing its work | 
nicely. No impurity can exist in the air 
where this is.”’ 

“So, I say, do not trust altogether to die-| 
infection : it is a good servant, but wants care- 
ful guidanceand watching, and must not a 
more work to do than it can accomplish.’”’— 
Family Doctor, in Cassell’s Family Magazine 
for April. 
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The Theory and Calculation of Earthwork 

Slopes. *{ 
Written for ENGINEERING NEws. 
BY MANSFIELD MERRIMAN, M. AM. SOC. C. E. 
Prof. of Civil Engineering at Lehigh University. 


Continued from Page 174. 

6. THE COEFFICIENT OF CoHEsION. The value 
of c for homogeneous earth may be found as 
follows: Dig in the ground several trenches 
of considerable length compared with their 
width andof different depths. After a few days 
it will be observed that all those over a certain 
depth have caved along some plane such as 
BMin Fig. 2. Let H be the value of this 
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Fie. 2. 
certain depth. Let w be the weight.of a 
eubic unit of earth and @ its angle of repose 
when devoid of cohesion. Then the coefficient 
of cohesion of the earth may be computed 
from the expression, 
c=} Hw tan (45-46) 

N. P. This formula we will now demonstrate. 

Let the plane B M in the figure make an 
angle « with the horizontal. The prism BA M, 
whose length perpendicular to the drawing 
will be taken as unity, tends to slide down the 
plane. Let Whe the weight of this prism, and 
Pand Nits components parallel and normal 
to BM. P tends to cause motion down the 
plane and this is resisted by the combined 
forces of friction and cohesion, acting in the 
plane. The force of friction is f Nand that of 
cohesion iscl, if 1 be the length, or area, of 
BM. At the moment of rupture 

P=fN+ecl 
from which the value of cis 
P—fN 


C=> 


l 
In order to determine the angle x consider 
that the equations just written are for the 
plane of rupture and that for any other plane 


eae 


(4) 


P is less than f N + ¢ I, or 





is less than c. 


The value of x for the plane ofrupture is hence 
that which renders 


Pf y 


l 
Equation (5) will determine the value of x and 
then c will be found from (4). 

To do this insert first for P its value Wsin x, 
for N its value W cos x, and for f its value 
tan g. Then (5) becomes 

Ww 


=a maximum. (5) 


“ (sin r—tan ¢ cos ©) =a maximum, 


This may be written 


W sin (x—¢) 
—___—_— =a maximum (5') 
Leos @ 


_ Next express Win terms of H and x and the 
een P Tight ENGINEERING News Publishing Company, 


| N—r => r——p 

4) Thus the value of .r for the plane of ruptureis 
zt = 45° + 4 P (6) 

| 

| 


Now to find ¢, insert in (4) the values of P, 
N, and f in terms of.r, and it becomes 


Hw sin (90—,.r) sin (x 


@P) 


2 cos 4 
which by virtue of (6) reduces to 
H w sin? (45—\)¢) 


c 
2 cos 4 
Since sin? (45—} ~) equals } (1—sin ¢—) 


value becomes 


this 


Hw (i—sin ¢—) 
C= (7) 
4cos pp 
This is — reduced to the form 
Hw tan (45°--} ¢:) (7') 


which is the. formula that was to be demons- 
trated. 

When the numerical value of c is to be found 
(7') is the most convenient formula, but in 
discussion (7) is often preferable, as will be 
seen later. For earth weighing 100 pounds 
per cubic foot and whose angle of natural 
slope is 30 degrees the value of ¢ becomes 
14.4 H. If the vertical rupturing depth H is 
one foot, c is 14.4 pounds per square foot, but 
if His ten feet then ¢ is 144 pounds per square 
foot. 

TO BE CONTINUED. 


SES 


With all her other troubles— in Egypt. and 
Ireland, and Asia—old England has also been 
passing through a serious agricultural crisis, 
in which the ancient proverbial expression, 

‘fas good as wheat,’’ lost its force for the 
price of that commodity touched the lowest 
point it has reached in the life of this genera 
tion. What brought on the crisis, what were its 
effects, and whatremedies have been proposed, 
are questions that concern the American 
almostas much as the Englishman, whether 
he be a producer or a consumer of wheat; and 
they are very ably and clearly discussed in an 
article by William E. Bear, editor of the Mark 
Lane Express, ir the North American Review 
for April. In the same number, Charles Dud- 
ley Warner presents an interesting ‘‘ Study of 
Prison Management,”’ while Robert Buchanan, 
the English roet, discusses ‘‘ Free Thought in 
America.’ . V. Powderly “ The Army of the 
Discontented, *» and Prof. Hunt, ‘‘How to Re- 
form English Spelling.’’ The other articles 
are: “The Laws Delay,’’ by Chief-Justice 
Thomas F. Hargis,’”’ and ‘‘ Characteristics of 
Persian Poetry,’’ by A. R.Spofford. But what 
will probably attract the most immediate at- 
tention in this number is the new department 
of ‘‘Comments,”’ consisting of brief criticisms 
of articles that have appeared in the Review. 
Murat Halstead’s political articlein the March 
number is here discussed ed three writers— 
a Democrat, a straight Republican, and an In- 
dependent Republican. Richard H. Stoddard 
comments with a good deal.of feeling on Max 
Miiller’s “‘ Buddhist ey, and other cor- 
respondents take this pleasant opportunity to 
offer a single thought where an extended article 
would, herhaps, find neither room nor readers. 


Sr 


« Many believe the art of making artificial stones to be 
prehistoric, and thatthe Pyramids were built of artifi- 
cial blocks manufactured from the sands of the sur- 
rounding plain. In modern times aFrenchman named 
Coignet, made the artificial stone that comprises a 
section three miles in length of the Vanne aqueduct for 
supplying water to the city of Paris, and that used in 
the construction of the light-house at Port Said, Egypt. 
The latter is 180 feet high, without joints, and rests 
upen a monolithic block of beton containing nearly 
400 cubic yards. 


From reports just issued it is seen that Boston is not 
behind Western cities in rapid growth of expenses in 
running her city government and in rates and amounts 
of taxes. In 1822 her rate per thousand was $7.30, and 
the amount of taxes raised $167,583, In 1842 the figures 
stood $5.70 and $637,779, while in 1884 they had bounded 
up toa thousand rate of $17 and the amount of taxes 
raised to $11,288,369, 





| posed to add strength to the cable. 


SELECTED MISCELLANY. 











Tue Mansion House, bank and Royal Exchange in 
“The City,” London, form a small triangle through 
which it is not uncommon for 64,000 vehicles and 125,900 
pedestrians to pass daily. The tide of travel there has 
become so great that a subway or tunnel is being pro- 
jected to relieve it. 


THE temperature of the mines on the Comstock vein 
is exceptionally high. At depths of 1500 feet and 2000 
feet, the thermometer placed in a fresh-drilled hole 
will show 130°. Very large bodies of water have run for 
years at 155°, and smaller bodies at 170°. The temper- 
ature is kept down 110° by forcing in fresh air cooled 
over ice. 


AT Wilkesbarre there has recently been 
tured a wire rope one mile, 500 feet in length, and two 
anda halfinchesindiameter. Its total weight is thirty 
two tons, and its tensile weight has been tested up to 
ninety-twotons. Itis made of six strands of wire rope, 
each alittle over three-fourths of an inch thick, and 
composed of nineteen wires. These six strands are 
wound around a hemp rope, which, though not sup- 
gives it flexibility 
The iron used is all of the best Swedish variety. Such 
acable is estimated to be capable of hauling up the 
planes 8,000,000 or 9,000,000 tons of coal before 
worn out. It cost $4,000. 


manufac- 


being 


“ TERNE” plate can easily be distinguished from pro- 
perly tinned sheet iron by the of touch when 
handled by experienced unless the terne 
coating contains an unusually small proportion of 
lead. Fordoz's test may, however. be depended upon 
as final. Clean the surface of the suspected plate, 
using a little ammonia to remove every trace of grease 
and dry thoroughly in a gentle heat, after applying a 
drop of nitrie acid. Leta drop of the officinal solution 
of iodite of potassium fall on the place where the nitrie 
acid was laid. A yellow spot will appear if the 
lead is present. This test, as has been shown, 
good one for examining the quality 
cooking vessels. 


sense 


persons 


least 
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of enamels of 


THE last actin the Fontaine locomotive episode oe 
curred this month at Detroit. This locomotive was the 
invention of Engene Fontaine, of Detroit, and won- 
derful results were promised for it. The central idea 
was the introduction of two friction-wheels above the 
driv'ing-wheels. By the contact of the upper wheel 
with the lower wheel a greater number of revolutions 
per minute could be obtained, and hence a greater 
speed would result. A company was formed with 
$1,000,000 nominal capital. Two éngines were built at 
an expense of $25,000, but they proved a failure. Al 
together the company paid out #47,000 and reeeived 
$2,700 in return. This was received on the day 
named from the Lake Erie and Western Railway, which 
bought the engines and will rebuild them as ordinary 
locomotives. 


SomE timber is more durable in wet ground or im- 
mersed in water; such as elm, beech, alder: while 
others, such as ash, oak and fir, are more durable in 
dry situations. The increase in strength due to sea- 
soning of different woods is given as follows: White 
pine, 9 per cent; elm, 12.3 per cent; oak, 26.6 per cent; 
ash, 44.7 per cent; beech, 61.9 The comparative value of 
different woods, showing their crushing strength and 
stiffness, is: Teak. 6,555; English oak, 4,074; ash, 3.572; 
elm, 3,469; beech, 3,079; mahogany, 2.571; spruce, 2,522; 
yellow pine, 2,193; sycamore, 1,833; cedar, 700. Regard- 
ing the relative degrees of hardness, shell-bark hickory 
stands highest, calling that 100; white oak is 84; white 
ash, 77; dogwood, 75; scrub oak, 73: white hazel, 72; 
apple, 70; red oak, 69; beech, 65; black walnut, 65; yel- 
low oak, 60; white elm, 58; hard maple, 56, wild cedar. 
55; yellow pine, 54; chestnut, 52; white pine, 30. 


HEIGHT oF MONUMENTS.—A comparison of the height 
of the Washington Monument with some of the highest 
structures and memorials of the new and old worlds 
will be instructive. The figures in feet are: 


The Washington Memorial..............-..-..-.6-04s 
Cathedral at Cologne (towers).... 

The Great Pyramid 
Cathedral at Strasbourg (spire)..-..-.-.-.....-.--+.5- 
Cathedral at Amiens (central spire)...-.......-...-. 
St. Peter’s, at Rome (to top of dome) 
St. Paul's Cathedral (dome)........----..0.--ccceeccee 


555 
511 
486 
4165 
422 
405 
365 


CORD OR TERI shes dancas c0scencccccenvsccssoccteces 355 
i EY Shee 54s 6b ence «deuce cos ves bewes 309 
Capitol at Washington (dome and statue). . ceo OT 
Lincoln Cathedral (tower).....-.-..- 6+ ..e0escceeeseees 300 
Brooklyn Bridge (towers). . S cwedee ke ded.cteny Pa 
Trinity Church sotanptel i hd ee oo Bae os oe 284 
Srenes oS habort Venatecete have cdeade 200 
Fone hia Cathedral eT ROC ENE 210 
London Monument... ...-«<-- << 66 cece cence nec cwene ewes 202 
Nankin Porcelain Tower.........-..--..0-.eeceeeeeeee 200 
Washington Monument, Baltimore.........---..--.. 196 
Are de Triomphe, Paris......--.---- +++ -++-.eeeeeeees 160 
Colonne Vendome, Paris... ..-..---- +... -.-.eeeeeeee 144 
Trajan’s Pillar, Rome...-. «--.---.00+ecesseeeereeeee 130 
Pompey’s Pillar, Alexandria Wo cdivh ttledile caavcbalnane 124 
PRUNE OGM, 56 <6 stot cncepe cktdecesvcdcadscee 110 
St. Charles Borromeo. .....-..----+-+.-eeeeeceeeseeeeee 106 
Coloasas Of Rhodes... ...-....cecescccccccvcccccscecees 105 
“ Bavaria” Statue...--..--- pisthecteesteednahothagekena 90 
Statue of Memnon.....--..--.++- pba ansodecovsnessinabe 5 
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® + In the Report of the Examiners of Section | from 1874 to 1881, the mean annual rainfall] for 
Eng inee ring News XXVII of the lave International Electrical | nine years is 34.41 inches. 
Exhibition at Philadelphia, the following are | Mr. Nettleton ts satisfied from these records 
AND : . : * 
noted as among the “applications of elec-| that the rainfa)l is not increasing in the Rocky 
AMERICAN CONTRACT JOURNAL. [tricity to warfare: Search and Focusing | Mountain districts; but he is also satistied, 
Tribune Building, - + «+ New York City.| lights, including the Brush, U. 8. Electric | from personal investigation, that the Ayty),,,, 
ee ee Nek tin se ce Se ees Light Co., the Thompson and the Mangin | discharge of the streams within the irrigated 
Projectors; the McEvoy Torpedo Detector, | district is greater than it was fourteen years 
and Chronograpkts for determining the velo- | ag0. This, in accordance with the deductions 
city of projectiles. | of Powell and Gilbert at Salt Lake, is due t, 
wile pee the action of the white settlers in removing 
obstacles to rapid drainage in the settled dis. 
| tricts. 
; _| The fact that this country is only settled jy 
The report of E. 5. Nettleton, State Engi- isolated strips and does not present a solid 
neer of Colorado, contains an amount of in- | front of occupation, must also be considered in 
teresting matter on the subject of land irriga- | eomparing its rainfall with States further east 
tion, investigation in this direction being one| [fail the “farm lands ” of Colorado were as. 
of the chief duties of the State Engineer. sumed to be really farmed land, it would only 
The report commences witha description of | amount to six per cent of the total area of the 
the topographical and meteorological features | state. 
of Colorado, and the facilities for,and progress 
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a ERE ae soes sess seen ge, 1061 OF, irrigation in that Btate. The bulk of the confined to @ few . scattered Mexican and 
merged Main at Philadelphia (///ustrated)........ 19 | farming lands lie at an average elevation of| American settlements, mainly on the bottom 
Adjusting Bridge Piers.......++.+- stan neceesonsee veee ined 5000 feet above the sea, though these lands|jands. In 1859, Horace Greeley, in his tour 
etropolitan BOWAGE..-- ~~... creer cece ener eee er eeeeees ¢ - ° . > , s 
Disinfectants and the Cholera ace baieitieset teal eae ig |Tange from 3,500 to 7,500 feetin altitude. |through Colorado, was impressed with the 
tae jpbeory and Calculation of Earthwork Slopes on Nearly one half of the State lies in the plains, belief that the higher lands were best adapted 
Relected Mincellany....-...---0ccccerseessnecsoenseseses 199 | OF the one-timed so-called ‘Great American | to cultivation if they could be irrigated, and 
ee te eed ee weeccscsscaorer 200 aeceonh a ee a ee sentens on his return to New York he laid the subject 
Draftman’s Adjustable Curve Ruler ( //lustrated)..... 201 | of water; the soil being generally productive | pefore the late N. C. Meeker, the agric mo 
re L , sn Ses ns et i gricultural 
Stee See eter eae 302 when irrigated, and the amount of land ca-| editor of the Tribune. A colony was proposed 
American Society Oh ociuacrechab of St, Louis.,.., 302] P@ble of cultivation is only limited by the |throughfhis paper in 1869 and’in 1870 the scheme 
Hotes — we yographical Surveys Philadelphia a water supply which can be brought to it from | was brought to a successful issue by the forma 
Trak ilusated Lit: Sos] the mountain streams flowing eastwardly, | tion of the Union Colony which settled in the 
Correspondence pooeeSeewaedes wevasunb sees oven Omasendes = which combine to form the South Platte and | valley of the Cache la Poudre, and founded 
ACOTACUTE 2.0.2 e cece eens cre cereceerseesreessesessscnes § es a 
The History and Statistics of American Water- Arkansas Rivers. The character of tributaries | the town of Greeley. In the same year this 
Fe cccceeeecceeeeee eee sob | ous Fivers named is, deep floods after heavy | colony started the first canal in the State for 
News of the Week....-----.---+++ > 


rainfalls, subsiding to muddy streams during 
the wet season, and dried up entirely for nine 
monthsin the year. From the great majority 
of these streams no irrigation is possible ex- 
cept by impounding the flood waters. The 
divide between the Arkansas and the South 
Platte Rivers is known as the Colorado divide, 
and its summit is from 1000 to 2000 feet above 
the rivers,the distance between the rivers rang- 
ing from 120 to 210 miles. In this district all 
the water available, even with the flood waters 
impounded, would irrigate but a fraction of the 
whole area; and the cultivation will probably 
be confined to the foot-hills. 

In the Valley of the Rio Grande, the irri- 


the conveyance of water to the table-lands; 
and their example has lead to the present 
system of land irrigation. 

While it is impossible to give exact figures, 
the best estimate of the area of farm lands 
puts it at 3,834,619 acres in 1884. Assuming 
that three-tenths of this is irrigated land, this 
would amount to 1,150,386 acres in 1884. 

The report follows with a tabular com- 
parison of the progress of construction of 
canals and ditches with the demands for pub- 
lic lands, and a detailed description of the 26 
water districts of the State. 

In gauging the stream of the state. Mr. Net- 
tleton first made use of the Fteley meter for 
obtaining the current velocity, but finding 
that this instrument was entirely too delicate 
for the rough torrents filled with drift of all 
kinds, he designed an instrument better 
suited to this work. '‘'his machine he calls 
the Colorado Current Meter; it acts on the 
same general,principle as the ‘‘anemometer,” 
or wind-gauge, the principal change being in 
the shape and number of the cups. It has 
five cups reyolving horizontally on an axle, 
having bearings at the open end of a q shaped 
metal frame, the cups passing between the 
sides of the q. On the upper arm of the 
frame is affixed a set of counting gears so ar- 
ranged that they can be instantly thrown into 
or out of connection with the vanes by means 
ofa spring and acord passing up the metal 
rod, by which the instrument is held in the 
desired position in the water. The shape of 
the cups is such that floating weed, etc., will 
not be retained longer than about {th of a rev- 
olution. 

These meters are each rated separately by 
moving them in still water at known velo- 
cities. To measure the current velocity atany 
point the meter is held in it for say 100 
seconds, and the number of revolutions re- 
corded ; this operation is repeated at ,various 
points on the cross-section and the mean 
velocity thus determined, a gauging at 
several depths being taken when the depth 
of the flume or stream is considerable. 

The duty of water in Colorado is yet im- 
possible of definition. Tbe ‘many factors, of 
soil, “‘lay’’ of the latid, subsoil, kind of crop, 
skill of the irrigator, climatic conditions, etc., 
make it doubtful if any duty can even be 
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CorRESPONDENTS frequently remind us that 
while we are constantly publishing the incor- 
poration of new railroads we rarely give the 
name of the Chief Engineer among the list of 
officers. 

We would remind this class of our readers, 
that we make a puint of noting the Chief En- 
gineer whenever it is at all possible; but the 
bulk of these railway items are condensed 
clippings from a mass of newspapers received 
from all parts of the country. We can only : . 
publish what we find. Many of these enter- gene ea se around Gen Sate Sum, 
prises are just being launched; exist only on and in the narrow tributary valleys. On the 
paper and are ina veryembryonicstate indeed. ne mane is mate, there ie.an aberss of 

We need not remind our readers that a water but little irrigable land. aie 
Chief Engineer, or in fact any engineer at all, Mr. Nettleton says: that although it ts oe 
is not always a first requisite with a certain seally comoneinnnen = palntallend humidity 
class of modern railway promoters. With of the Btates weet of, and contign ous to, the 
these men, a plausible pretext fora line from r Mississippi, has increased with the settlement 
to y is sufficient grounds upon which to “ organ, and operations of husbandry, all attempts 
ize’ and issue certain chromos called bondsand have failed to show, by record, that a similar 
stock; a location taken from the county map ee a cones — he acttiomant of 
and a guess at the probable cost, an estimate the Rates Que Rereees ot ey eee 
more or less shrewd as the guesser has experi- ae winger On the contrary, in the Salt Lake 
ence, is the original stock in trade. An engi- eee eee peerage prs Maer delta 
neer is employed later, when a sufficient num- asc the reconds Rept at: Hare Seageaa ape 
ber of investors have been induced to put some aa anes by the garrison, and since by the 
cash into the business. Considerable engi- |“ ignal Service, show that from _— vey 1608 in- 
neering is required in the initial launch of a Gunes the a annual precipitation was 
railway, but itis at times more “ crooked ”’ than 19.98 inches ; Witla 58 Se Rive vee A07T-1082, 
« evil.” the annual mean is only 15.41 inches ; the an- 

This is why we can not always give the pedi- ae mtan - fot Shoswinely period wae Shee 
gree and post-office address of the Chief Engi- pepe Aachen seeeienetnetne — oe 
neer of newly organized railways. "1 Of years wae: kept in Pt different locality, it is 

, well to state that Major Powell, in comparing 
the average precipitation at Fort Douglas and 
Wirt the April Century Magazine comesan ex- | Salt Lake, shows that the greater rainfall is 
cellent map of the Soudan, enlarged from the | at the latter place. It would thus appear that 
smaller map of the March issue for the new) the advantage of locality was in favor of the 
edition. It isaninteresting bit of geography | years 1877-81. The report includes tables of 
just at this time, and is very full in its detail of | rainfall etc., at Denver and Cheyenne from 
sought-after localities. The April Century | 1872 to 1884inclusive. At Denver, the annual 
is verily a ““war number;” containing the | rainfall, mean of the fifteen years, is 15inches; 
‘Opening of the lower Mississippi,” by Ad-| actual barometer, 24.7; temperature, 49.2°; 
miral Porter; New Orleans before the cap-| prevailing wind, south,and humidity, 48.4, all 
ture,” by George W. Cable, and an account by | for the period 1872-84. At Cheyenne, Wyoming, 
Commander Albert Kautz of the fire on the|the mean annual record of rainfall for the dt. 
flag ship of Admiral Farragut, teen years is 10,34 inches, At Pike’s Peak, 
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precisely established. Major Powell, in his | the railways, passing from Paris to London by | 1892 seconds. The work necessary to over- 
“Lands of the Arid Region,” says, “one|way of Clermont, Amiens, St. Valery, Bou-| come these elevations would then be: 


second foot of water will irrigate 80 to 100 acres | lougne, Calais and Dover. Its length will be 
in Utah,” but, ‘many of the farmers will not | about 500 kilometers (310 miles). 

admit that so great a tract can be cultivated The deepest point in the sea between Calais 
by this unit.” Col. Baird Smith, in his report and Dover is 56.70m (186 feet); the highest 
on Italian Irrigation, states that “the general | point onthe Northern R. R., between Paris 
average area irrigated by each cubic foot of | and Calais, is 121.32m (397.8 feet); this gives 
water ‘per second,’ throughout Lombardy, | 178.02m (583.8 feet) as the extreme difference 
amounts to 70.2 acres.” of elevation to be overcome. The bed of the 

A very practical method of increasing the | sea at the crossing point is made up of aseries 
general duty of water in Colorado is to con- of easy and regular slopes. 
vince the irrigatur of the truth of the fact| Theconstruction of the line will present no 
(established by experience) that a more spar- | difficulty that can not be overcome by modern 
ing use of water, even at an increase of cost in engineering science. The tubes will be formed 
its application, will pay, both in quantity and of cast-iron, 0.30m (1112 inches) in diameter and 
quality of crops; too profuse watering of the 4m (13,3 feet) long; they will be connected by 
land tends to make it cold and washes out or | special jointof rubber, giving the line a ver- 
drives away the fertilizing elements. As an | tain degree of flexibility, great elasticity, and 
example of the benefit to be derived by a/at the same time an absolutely water-tight, 
small increase of the duty of water, the fol-| Strong joint. 
lowing computation is made: In the Cache The transmitter would be a case made of 
la Poudre valley, the average duty of water|iron wire enveloped by a web of mountain 
is about 50 acres per foot-second. If this duty | flax (amiante) secured by a metallic chain. 
were raised to 65 acres, and if the value of a| This flax wrapping would in turn be sur- 
second-foot of water in perpetuity be esti-| rounded by a kind of a brush made of metal- 
mated as worth $750,000, the saving on the|lic filaments, which would permit the com- 
2,500 cubic feet per second (estimated as the | Pressed air to envelope the transmitter, to a 
amount used) will be worth $552,500. The/| Slight degree, and by cooling it to counteract 
result of estimates made by the organized |the heat produced by friction. The inventor 
canal companies and based on the experience | WOuld admit a transmitter weighing about 
of the older irrigators, range from 50 to 55 13 pounds, and carrying a load of despatches 
acres per cubic foot per second; this is the | 20t exceeding 11 pounds in weight. The time 
first really practical estimate of the duty of of transmission from Paris to London would 
water in irrigation in Colorado. be one hour, and the transmitters would be 

An appendix to the report contains the started every ten minutes. In reality then 
names of ditches or canals open, the date,|*he train would be a piston moved by com- 
cubic feet of water appropriated to each prior- | Pressed air without any detention in the en- 
ity, summation of appropriations and the tire length of the tube; the speed will approxi- 
cubic feet per second previously appropriated ; | ™@te 139m (450 feet) per second. 
also field notes of gauging, and a diagram of M. Berlier estimates the resistances to be 
discharge, of the Cache la Poudre River. overcome as being of three kinds: 

- f ist. Friction of the train in the conduit. 

2nd. Friction of the air in the tube. 

3rd. The work of raising the trains over the 
elevations in the line. 

In taking 0.70 as the coefficient of friction, 
in the first case, that being the figure given 
fora leather packed piston working in cast- 
iron—which is too high for the flax packing 
used—the frictional value for a train weigh- 
ing 10 kilos (22 pounds) would be; 10 x 0.70 
= 7 kilos, and for a course of 500 kilometres 
in an hour: 

F' = 500,000 x 7 

=972 kilogrammetres (7027.5 


Draftsman’s Adjustable Curve Ruler. 

The drawing implement here figured is de- 
signed to supplement the well known French 
Curves, and is recommended as a most ex- 
cellent and handy tool wherever irregular 
curves or shapes are to be drawn. 

The working edge is flexible but with a cer- 
tain amount of spring to it which causesit to 
always assume a uniform and perfect curve. 
It can be instantly adjusted to any form and 
will retain the shape given it, the retaining 
power being a small bar of pure, drawn lead, 
covered by sleeves and sliding between two 
ribbons of temnered steel. 


The working edge is cylindrical in cross-sec- 





foot pounds) per second, or about 14 horse- 
power. 


In regard tothe friction of the air in the tube, 





tion so that, by slightly inclining the pen, two 
or more parallel lines can be drawn without 
moving the ruler. The whole length of the 
ruler is 144 inches with a working edge of 10 
inches. Price and further information can be 
obtained of G. S. Woolman, 116 Fulton St. 
New York. 


rrr 


experience does not yet permit any exact cal- 
culation. But, taking into account the con- 
siderable diameter of the tube and the result 
of experiments made at the Mont Cenis tunnel, 
M. Belier believes that the loss of power from 
this cause will not exceed 14 horse-power. 
Neglecting any gain from the down grade 
Pneumatic Transmission between London| Portions of the line and considering the as- 
and Paris. cents only, the sum of these ascents is valued 
Translated for ENGINEERING News. at 682.7m (1556.55 feet). These up-gradients 


are distributed over a length of 263 kilometres 


M. Berlier, inventor of asystem of pneu- (168 miles) as follows : 


matic transmission, proposes to lay between 
London and Paris two pneumatic tubes, one to 


From Paris to Calais........ 313 metres 
transmit andthe other to return telegrams,let-| From CalaistoDover.......... 56.70 < 
ters or pamphlets; the package to be posted| From Dover to London....... 313 


under fixed conditions of volume up to 5 kilos 
in weight for each transmission. 
Notwithstanding the difficulties of construc- 
tion and operation, due to the length of the| These figures have been established by M. 
line and ita passage under the Straits of Dover, | Belier by taking for the ascents in the Eng- 
the inventor does not consider these insur-| lish lines the same figures as those known for 
mountable. the French railways, though the develope- 
The system proposed by him is outlined as| Ment of the latter line is double the English. 
follows; On the land the line will follow one of The total time required by this line would be 

























682 x 10 


_=3.6 kilogrammetres (26 ft. pounds). 
1892 


So that a total power of 28 to 30 horse-power 
would be sufficient to produce the displace- 
ment of the train and the air in the tube. 


To fill in one hour a conduit 0.30m in diam- 


eter and 500 m in length, would require a 
volume of air equal 
(1,246,972 cubie feet), or about 9.810 cubic m 
(346.3 cubic feet) per second. 


to 35,325 cubic metres 


The next question is, the pressure which it 


is necessary to give this air to do the work 
proposed. 
square centimetres (109.4, square inches). 
velocity is 139m (456 feet) per second, and the 
work, to obtain 30 horse-power, would be 2,250 
kilogrammetres 
applying a coefficient of 0.50 for the practical 
value of P, M. Belier concludes that by fur- 
nishing 9?49m* of air per second under a pres- 
sure of 0.0458 kilos (.65 pounds per square inch) 
he should be able to send from Paris to Lon- 
don, in one hour, a train weighing 
grammes (22 pounds) and presenting a section 


The section of the conduit is 706 
The 


(16,267 foot pounds). After 


10 kilo- 


7)) syusra crutim stras. 
Supposing that trains would be started every 


ten minutes, there would be six trains at one 
time in the conduit; and the interval between 
any two consecutive trains would be 83,000m 


(272,240 feet), and the air which fills this in- 
terval would form aspecies of bracing between 
the two trains. Owing to the loss by friction 
the initial pressure must be augmented in pro- 
portion to the number of trains, and the in- 
ventor concludes that a normal pressure of 
2 kilogrammes (28.4 pounds to the square inch) 
would be sufficient to meet a demand of one 
train in every three minutes. 

To provide for obstructions in the conduit 
he proposes to establish reservoirs connected 
with the main tubes, capable of resisting a 
pressure of 15 kilogrammes (213,4, pounds per 
square inch), a special compressor could then 
exercise a total power of 706 x 15 = 10,590 
kilogrammes (23,298 pounds) in overcoming the 
resistance of any obstruction introduced into 
the conduit. The escape of air from the con- 
duit is remedied by the establishment of six 
or seven intermediate compressor plants on 
the line, which would furnish air at the same 
pressure as the initial establishment. These 
stations would be united by telegraph to se- 
cure a uniformity of pressure. Intermediate 
stations could also be established for the trans 
mission of supplementary trains without inter- 
ference with the main service. 

M. Berlier estimates the total cost of the 
constructior of the line as follows: 


540.000m? of Treneh, at 1 franc......-- 540.000 francs 
90.000 Tonnes of Cast-iron, at 160 frs... 14.400,060 me 


Laying, at 15 franes per joint... 3.375.000 

10.000 Tonnes of Cast-iron, at 160 frs... 1.600.000 
Laying, at 200 francs per metre 

(marine portion)....-..--.-ee. eee eeee ess 8.000.000 





Patel . ccs cosavcesvece 
or 


27.915 000 francs 
$5.583.000 


The power necessary for the compression of 
the air is: T= V P=9.810m* x 0.0458 K x 10- 
000 square centimetres = 4,492 kilogrammetres 
(32,377 foot pounds), or say 60 horse power, in 
round numbers, per train hour. If the maxi- 
mum number oftransmissions is 20 per hour, 
a total of 1200 horse-power will be required, 
M. Berlier then estimates the cost of the two 
main stations at 3,600,000 francs ($720.000) and 
the seven intermediate stations, at 1,000,000 
frances ($209,000). Adding about $300,000 for 
contingencies, he thus estimates the total cost 
ofline and plant at 34,000,000 francs, or say 
$7,000.000. 

He estimates the expense of operating the 
system, including interest and repairs, 


at 5,500.000 francs ($1,100,000) per annum; 
and the expense of sending one train, with an 
annual traffic of 86,400 trains, at 63 francs 65 
centimes, or about $12.28. In this estimate he 
figures upon 12 train departures per hour and 
300 days to the working year. 


Le Genie Civil, of March 7, - 





aaa na 


yar 


eae Gee 
is eng ed 


202 


PERSONAL. 


RayMonp Dupuy was appointed, on March | 
15, General Superintendent of the Minnesota | 
& Northwestern R. R., by President Stick- | 
ney. | 


Cot. Joun G. Parke will act as Chief of En- | 
neers during the absence of Brig. Gen. John | 
Newton. \ 


Herman J. LomBAERT, one time Second Vice- | 
President of the Penna. R. R. and lately de- | 
ceased, left a will of but forty words, bequeath- 
ing an estate of $90,000 to his wife. 


L. B. Speece, 60 years old, a prominent con- 
trac builder, of Wilkesbarre, Penn., 
dropped dead at his residence on March 23 
from heart disease. He was a Major in the 
Seventh Pennsylvania Reserves during the 
late rebellion and fought with distinguished 
bravery. He was a member of Ely Post, No. 
97,G. A. R. 

Cou. E. L. Bostwick died on March 6, at 
his residence near Tomah, Wis. He was born 
in Woodstock, N. Y., and had devoted his life 
to rail-roading. He was Roadmaster of the U. 
C. D. & M. R. R., and at different periods con- 
nected with the N. Y. Central, Michigan & 
Nebraska Railroads. In 1877 he was appointed 
superintendent of construction and Roadmas- 
ter of the Wisconsin Valley R. R. Col. Bost- 
wick was also superintendent of construction 
of the Kansas City Bridge. 

Mr. A. L. Roruam, a civil engineer, died re- 
cently at Joliet, Ill. He was connected with 
the late Alex. L. Holley in constructing and 
building the Troy Steel Works in 1865-66, and 
in reconstructing those works after they were 
burnt in 1869. In 1870 Mr. Holley sent Mr. 
Rotham to Joliet, to construct the steel works 
there, and in 1873 he went to Scranton, Pa., 
where he took full charge of the building of 
the present Lackawanna steel plant, introduc- 
ing many leading features of his own. For a 
time he was employed at the Government of- 
fice of the Mississippi Survey at St. Louis, re- 
turning to Joliet in 1881, where, after recon- 
structing the works in 1883-84, he became 
superintendent of the Bessemer department. 
He leaves a widow and four children. He was 
born in Sweden in 1838. 


American Society of Civil Engineers. 


The next meeting of the Society will be held 
on Wednesday Eyening, April Ist, 1885. 

The Paper by E. L. Corthell, M. Am. Soe. C, 
E., on The South Pass Jetties—Ten Years 
Practical Teachings in River and Harbor Hy- 
draulies, published in the Transactions for 
October, 1884 (Vol. XIII, page 313 will be dis- 
cussed. 

Discussions have already beenreceived from 
a number of members. 

Discussion is invited on the subjects presen- 
ted by that paper. Written discussions should 
be sent to the Secretary so as to arrive, if pos- 
sible, at the Society House, 127 East 23rd St., 
New York, not later than March 31st. 

JOHN BoGart. 
Secretary. 
a - om 


Proceedings of the Engineer's Club of 
St. Louis. 


MEETING or Marcu 18. 


President Moore, twenty-five members and 
three visitors being present. 

On motion of Mr. J. Bb. Johnson, the Club 
unanimously adopted the following: 

Resolved, That a committee be appointed to 
consider and report upon the best means of 
improving the status of civil engineers in the 
service of the general government. 

Mr. McMath proposed an amendment to 
Sec. 7 of the By-Laws relating to election of 
members. 


ENGINEERING NEWS AND 


Theory of Car Starters,’ which was discussed 
by the Club. 

The President read a paper by Mr. Howard 
Constable on ‘‘The Proposed Water-Pipe 
Line in the Soudan.” 

Col. 8. H. Lockett, who was one of the 
American officers in the service of the 
Khedive in 1875-6-7 as Chief Topographical 
Engineer, being present spoke at some length 


|as to the proposed pipe line and railroad. He 


was familiar with the country through which 
the pipe line is projected and did not doubt 
its successful construction was assured. He 
thought the railroad projected would be built. 
The pipe line would aid such construction 
and be absolutely necessary tu its mainten- 
ance. The climate was no bar to its settle- 
ment, for not considering the lack of water, 
there were no features of the climate against 
which objection could be brought. To obviate 
the lack of water the expedition with which he 
was connected made drive wells from which 
constant supplies of good water were ob- 
tained, 

Prof. Johnson exhibited a French calecula- 
ting machine, which excited considerable 
discussion. 

Tos. D. MiLuer, Secretary. 
sistance ato 
Notes on Topographical Surveys Philadel- 
phia Water Department.* 


BY KENNETH ALLEN, C. E. 


The City of Philadelphia has suffered for 
some years from a water supply whose pollu- 
tion increases yearly, from the sewage and 
other detrimental matter discharged into the 
Schuylkill and Delaware Rivers, from which 
it draws its supply. Experts and Commit- 
tees have advocated this scheme and that, 
but no decided steps were taken by the city 
until the spring of 1883, when the present 
Chief Engineer appointed Rudolph Hering, 
C. E., Assistant in Charge of Surveys for a 
Future Supply. ; 

Of the available sources, the two most favora- 
ble appear to be, Ist the Upper Delaware; 2d, 
thePerkiomen, (a tributary of the Schuylkill), 
with a possible extension by tunnel and con- 
duit to the Lehigh. 

Both of these are ultimately gravity schemes, 
though in the former case pumping a portion 
of the supply some forty or fifty miles above 
the city might prove more economical for the 
present than the increased length of conduit. 

Accordingly, in the summer of 1883, two 
parties were put in the field to make topogra- 
phical surveys of portions of the available 
water-sheds, and to run conduit lines from the 
proposed sources of supply to the city, and 
the object of this paper is merely to give a few 
notes in connection with these surveys that 
may be of interest. 

Each party consisted of 2 transitmen, 1 lev- 
eler, 4rodmen, andl axeman. At the end of 
the season, which consisted of about 170 work- 
ing days, the work done amounted to— 

408 miles steel tape line, (of which 167 miles 
where conduit lines). 

642 miles gradienter and stadia lines. 

384 miles levels. 

344 sq. miles topography on conduit lines. 

117} sq. miles topography on water-sheds. 

The system pursued consisted, first, in run- 
ning a series of accurate lines with vernier, 
tape and stakes 100 feet, or in a flat country 
200 feet apart. After this work in a particu- 
lar locality was done and the levels run, the 
whole party turned in and sloped as far as 
convenient on both sides of,stations with Abney 
levels or Linton’s clinometers. With these 

*From Selected Papers of the Rens. Society of Engi- 
neers, Vol. 1, No. 2. 


‘The supply from the Kensington Station on the Dela- 
ware was discontinbed last summer as being too foul 
or u-e, 


*The Neshaminy and Tohickon are tributaries empty- 
ing into the Delaware 13 and 53 miles, respectively, 
above Philadelphia, 
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ines to work from, stadia or gradienter lines 
were extended in general up the valleys, 
locating spires and other prominent points 
by triangulation. Meanwhile the level party 
ran along the ridge roads, locating themselyes 
by triangulating with an azimuth compass. 
sketching, finding the tops of wooded hills 
with a barometer, and sloping. 

The present season a different course was 
pursued, It was found desirable, if possible. 
to complete the field work before Januiry. 
This included portions of the Perkiomen, 
Neshaminy, and Tohickon? basin—in all some 
375 sq. miles. 

A series of triangulation stations was first 
established on the tops of prominent hills and 
ridges. Five of these were towers from 50 feet 
to 70 feet high, built each asa well braced 
scaffold about some tall, firm tree previously 
shorn of its branches. Three sticks of timber 
forming a tripod, gave rigidity to the tree, the 
top of which being sawed off, served as a sup- 
port for the transit. At a suitable distance 
from the top a platform was built, and a 
ladder led to an opening in this from the 
ground. 

The remaining 34 points were simply red 
and white flags on poles, prominent spires, 
ete. This system of triangulation was care- 
fully connected with the Coast Survey Sta- 
tions at Goat Hill, N. J., and Hilltown and 
Haycock Mt., Pa. Two level parties estab- 
lished benches a mile cr so apart over the dis- 
trict, and four transit parties, consisting of 
but two men each, began topographical work, 
The last of September the leveling was com- 
pleted, and four additional transit parties 
were sent out, The general method pursued 
was essentially the same as that of the pre- 
vious year, except that no tape lines were run, 
and all work was connected with the triangu- 
lation station. 

The territory allotted to the writer was sur- 
veyed in circuits of a couple miles or so in 
length, roads often being convenient bounda- 
ries. Slopes were taken at all points, and the 
rodman sent out to take further slopes where 
necessary. Where the ground was moderately 
open, very little time was lost in good weather 
by plotting and sketching in the fleld. For 
this purpose tables 1515” of well seasoned 
wood were made, and mounted on hollow 
brass rods shod with steel points. The latter 
could be hammered into the ground with a 
stone. These weighed but three pounds each 
when completed. A light tripod of wood was 
found firmer than the brass rod, which would 
sway in the wind. 2 

The final plans are to be 400 feet to the 
inch, so that a plate was engraved for a sheet 
17x14," with a margin, divided into quarter 
inches. This,was held securely on the table 
by plane-table clips. The engraved lines 
merely served as meridians, as at T square 
could not easily be carried. The completed 
sheets showed the roads, houses, woodland, 
water and contours. The latter were gen- 
erally interpolated by eye between points 
whose elevations were known. Elevations of 
points for slopes were easily found by the aid 
of a scale 10’X2,” made of card-board. 

It was found to bring out the pencil lines 
much more clearly to use colored pencils, viz: 
blue for water, green for timber, yellow for 
roads, red for number of the sheet, the needle, 
ete. In this way it was evident ata glance 
where one could set up to the best advantage 
to finish a sheet, how much and what work 
was done, etc., and the transferring to perma- 
nent plans in the office will be comparatively 
quick work. 

In cold or very windy weather the work was 
done without the use of table, by simply 
sketching the lines and keeping the notes in 
a cross-section book, as shown. One party 
covers from 2 to 3 square miles per week, 
which amount is increased by the omission of 
plotting by from 30 to 60 per cent. 

During the past season, besides the recon- 
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noisance of a route upthe Lehigh, the triang- 
ulation, and other miscellaneous work, about 
345 square miles of topography was taken, and 
310 linear miles were ieveled with Y level, in 
about 140 actual working days. The rate of 
progress depends so largely on the character 
of the ground, that the above figures are sim- 
ply a fair general average. The survey cov- 
ered areas of hilly, rocky, and densely wooded 
country, while other portions were quite level 
and open. The greater part is well populated, 
and villages are found from two to three miles 
apart. 

The outfit fora party consists of 1 transit 
with bubble, vertical arcs and stadia or gradi- 
enter;* 1 level or telemeter rod;+ 1 slope 
instrument ;{ 1 sketch table; 1 azimuth com- 
pass; 1 5” protractor; 1 topographical scale; 
1 needle point; sheets to plot on; a cross-sec- 
tion or ‘‘sketch ’’ book for bad weather ; tran- 
sit and table books, pencils, etc. A barometer 
and Pratt range-finder || are attimes of great 
convenience. 

The features to be noticed in plotting are in- 
serted approximately to scale in the sketch, 
with notes of all slopes and bearings to 
houses. etc. For instance, at sta. 131 + 36, the 
bearing to the nearest gable of house is S 4} 
W; while on the bearing S 31° Wthe ground 
slopes downwards at the rate of 0°23’ for about 
800 feet. The notes taken at each point be- 
tween that point and the next are placed on 
the opposite page. Thus: from 131 + 36 to 138 
+ 03 (near the bridge), is 667 feet S 44° 27’ E. 
The rate of descent being 2° 37’, gives a differ- 
ence in elevation of 30.42 feet. This deducted 
from 291.42 gives 261.00 feet as the elevation at 
138 +03. 

The survey when completed will cover about 
500 square miles, exclusive of conduit lines and 
reconnoisance in the Lehigh basin, and is be- 
lieved to be the most extensive one of the kind 
yet made in this country. 


ADDENDA 


The following is a sample of notes from 
Sketch Book : 





Differ, 


Sta, Dis. Bearing. Vert Ang. Eleva. 
155+93 465 S 44°30 E +4.10 277.05 
147+04 889 | S 1°00 E | —1°023s" | —16.18 | 292.23 
138+03 91 S34°10 EF | +2°03' +32,23 261.00 
1314-36 667 S 44°97’ E | —2°37' —30.42 293.42 
126461 475 S440°15 E | —5°05' —42.09 | 333.51 


The column headed “‘ Distance,’’is the dis- 
tance on the slope. In plotting, this is reduced 
to its horizontal component where the angle 
is greater than 4° or 5°. Asmaller angle for 
ordinary sights gives a difference inapprecia- 
able on a scale of 400 feet to the inch. 

Where fence panels are 10 feet long, the 
distance to one perpendicular to the line of 
sight is easily found by multiplying the num- 
ber of panels intercepted in 2° 52’ by 20. An- 
other way is to hold a pencil at arm’s length 
from the eye. Notice by alternately closing 
the eyes, the number of panels passed over by 


the pencil. Then.— 
*The former is sciniieal. 
tT wo ta targets may be found tees van q 
tLinton’s oe cmngy ol is the best in design, bu 
Abney is ished, anf is more see 
See “ 8 ST ocnmepher 
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Dist. between eyes: Dist. 
number of panels. 
X 10: Dist. to fence. 
Thelatter method is very simple and expe- 
ditious. 


eye to pencil:: 


———— 


TRACK.’ 





BY W. B. PARSONS, JR.. C. E. 
ROADMASTER SUSQUEHANNA DIVISION ERIE R. R. 





(Continued from page 187.) 

Fig. 73 gives a plan of a double turnout ora 
“three throw’”’ switch with No. 8 frogs. In 
order to find the lengths of the switch ties 
for sucha case, the rule is to double the length 
of each tie in a “‘single turnout ”’ set and sub- 
tract the length of the standard cross-tie. 
Where the lead rails cross, another frog is re- 
quired which is called the “‘crotch frog.”’ The 
proper angle for the crotch frog and distance 
from the head block is givenin table No. 1.! 
Sometimes the principal frogs are of different 
instead of the same angle. In this event to 
obtain the set of switch ties, the lengths of the 
respective ties in the two sets corresponding to 
the two frogs are to be added together and 
from their sum the length of the standard 
cross tie is to be substracted. Three throw 
switches are used in yards or places where 
space is limited; otherwise they are not de- 
sirable as they are difficult to maintain. 

A crossover is simply a combination of a 
turnout ineach of two parallel tracks with a 
connecting piece hetween them. Each turn- 
out is to be laid out according to Table 1. The 
frogs must be of the same angle. Table No. 6? 


gives the distances between the frog points, | 


which distances are to be reassured on the 
parallel tracks. 

If the parallel tracks are straight the con- 
necting piece between the frogs 
straight, but if the former are curved it is ne- 
cessary to curve the cross over. But, in all 
cases whether straight or not the distances 
given in the table are correct. 
frog as shownin the plans isa guard rail in 
order to guide the wheel flanges and not allow 
them to strike or mount the point of the frog. 

These guard rails should be about from 11 
feet to 15 feet long according as rail is con- 
venient. The flange on one side should be 
trimmed off so that it can be set up against 
the spikes and give 2 inches clearance be- 
tween the head and the gauge side of the 
track rail. If it is over 2 inch, wheels are 
liable to hit the frog point. The ends of the 
guard rail for a distance of 1 foot should be 
turned up in the blacksmith’s shop so that 
they will be four inches out of line. The 
rail should be thoroughly well secured by 
spikes and three knee braces (previously il- 
lustrated) placed one at each end just behind 
the turn and one in the middle. Avoidusing 
clamps or bolts for this purpose and above 
all the very bad practice of bracing the guard 
rail by a plank between it and the frog. It 
throws a side sprain where none should be 
thrown, that is on the frog; it also forms a 
fulcrum for the guard rail to rock on and is 
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moreover a make-shift. Sufficient care is sel- 
dom given to guard rails, they are either 
loose or too wide, the latter isan especially 
common fault as trackmen usually put them 
in by so many finger’s width of clearance— 
a most variable gauge. 

When the side of a frog point shows signs 
of wear it is due nine times out of ten to a 
too great space between the cuard rail and 
track rail. Some day a sharp flanged wheel 
comes along, mounts the frog point and in 
the wreck which ensues the track is torn up 
andthe cause is assigned as ‘“‘ wide gauge 
truck,”’ “‘ broken frog,’’ or most probably“ un- 
known,’’ while a few minutes of a track gang 
on the guard rail would have preyented the 
occurrence, 

Refering to Fig. 70, we will take up in de 
tailthe important subject of frogs. As pre- 
viously stated this figure is but an outline dia- 
gram with the names of the several parts, and 
shows how the two flange wayscross. The de- 
termining factor isthe angle and dependent 
on it the frog number as explained above. 


A is the “‘true point’? where the sides A C 
and A B (prolonged from DP) meet; but, on ac- 
count of the impossibility of maintaining 
such a weak fine drawn edge, the end is cut 


off so as to give a width in general custom of 


|4inch. This is the “actual point’’ of prac- 
tice. 

The part (D Bis properly known as the 
tongue. although the name “ point”’ is fre- 


quently extended so as toinclude the whole 
of the tongue, but the two names willbe al- 
ways kept separate in what follows. 

The base B Cof the tongue is called the 
“heel.’’ The side pieces on which the wheel 
treads rest till they get so far past the point 
as vo be carried by the tongue, are called 
‘“‘wings.’’ The passage between the wings and 
the point is called the “ flange space,’’ and that 
part where the wings approach closest to 
gether and become tangent to the line of the 
sides of the tongue prolonged, is called 
the “‘throat.’’ The width of the throat should 
be the same as the flange space. 


(TO BE CONTINUED.) 





CORRESPONDENCE. 


Egyptian Water Supply. 





BELLEVILLE, IL1s., March 20th, 1885. 


Eprror ENGINEERING News,—In Col. Prout’s very in- 
teresting article entitled from ‘‘Suakim to Berber,” he 
indicates in his conclusion that he doubts the feasibil- 
ity of the water supply scheme proposed by the 
Worthingtons. He seems to base his opinion of its 
infeasibility upon the assumption that no sufficient 
supply of water can be had at Suakim: saying “ As the 
line advances the pipes must stand practically empty 
until the Nile is reached and water pumped back.” 

In this connection allow me to say, I was rot at 
Suakim during my Egyptian experiences, but was for 
nine months at Massawah and in its vicinity. This isa 
region very similar to that around Suakim. I fortified 
Massawah, and tried to put it in condition to stand a 
seige. Of course one of the important questions was 
the water supply. 

The solution of that question had already been partly 
effected by Munzinger Pacha, former governor of Mas- 
sawah. He had dug several large wells on the sand 
plain of the main land, at distances varying between \ 
of a mile and 2 miles from the shore line of the Red 
Sea. From these wells water was raised into tanks, 
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cistern in Massawah. 

With the object of determining the source of the 
water which supplied these wells, I ran a line of levels 
from the shore line to each well, and upon dropping a 
plumb-line from the surface to the bottom of the well 
I found the depth of the well exactly equal to the eleva- 
tion of the surface above sea level. 

From this I concluded that the water of the wells was 
nothing more than the filtered waters of the Red Sea, 
and therefore inexhaustible, in quantity. It was per- 
fectly wholesome; alittle brackish, but one soon got | 
accustomed to it, and learned to like it. If this is the | 
case at Massawah, why should it not be so at Suakim? | 
And if so, then the question of water supply does not 
depend upon reachirg the Nile. 

One more word on this subject and I will no further 
trespass upon your valuable space. Donot all the sand | 
islands of the Gulf Coast give good water by digging | 
wells within even a few hundred yards of the sea line? | 
Such was the case on Amelia Island, Fla, where I once 
built a fort; also on Dauphin Island, Mobile Bay, and | 
on the narrow point of land upon which Fort Morgan 
stands; and I think the same holds true for all the 
sand islands of the southern coast Respectfully 

8. H. Lockett, 
Late Col. of Engineers, 
Egyptian Army. 


Index to Periodical Literature. 
SoMERSET, Ky. March 18, 1885. 

Epitok ENGINEERING News:—I think your “Index 
and Periodical Literature” a very valuable feature of 
vour paper, and I hope you will continue it and make 
it as complete as practicable. 

I write to suggest the use of certain conventional 
signs in connection with the index, which I think 
would add very greatly to its value. I use them in my 
“ Library Index,” (Burr’s) from the fly leaf of which I 
copy as follows: 

“*. Very fully illustrated. 

«. Illustrated but not fully. 

v. Avery full and valuable article on subject. 

v'. An article of much value but not very full. 

r®, Contains information worth indexing, but not 
very valuable. = 

If the v is overscored thus, v, the article is of a 
practical character ; if underscored thus v, the article is 
mostly theoretical; both marks may be used thus 
v, *, indicates a very full and complete article, fully 
ijiustrated, giving both the theory and practice of the 
subject treated of.” 

It is probable that a better system of symbols might 
be devised, especially from the printer's standpoint, 
but these may suggest to you what is needed. 

8.W. | 

While we may later adopt a method similar to that | 


outlined by “'S. W.,” as this index developes, we pub- 
lish the suggestions for general use or criticism. 


Ep. Ena. News. 


The Stability of the Washington Monument. 


New York, March 20, 1885. 

Eprrors ENGINEERING News.—Having already re- 
ferred to the foundations of the Washington Monument 
in the pamphlet from which you have given copious 
extracts, I would next refer to the material on which 
this foundation rests. This material is referred to as 
follows by Col. Casey in his address of presentation: 

“ Indeed the bottom of the new work is only two feet 
above the level of high tides in the Potomac, while the 
water which permeates the earth of the Monument lot 
stands six inches above this bottom. The foundation 
now rests upcn a bed of fine sand some two feet in 
thickness, and this sand stratum rests upon a bed of 
boulders and gravel. Borings have been made in this 
gravel deposit for a depth of over eighteen feet without 
passing through it, and so uniform is the character of 
the material upon which the foundation rests that the 
settlements of the several corners of the shaft have dif- 
fered from each other by only the smallest subdivisions 
of the inch. The pressures on the earth beneath the | 
foundation are nowhere greater than the experiences | 
of years have shown this earth to be able to sustain, | 
while the strength of the masonry in the foundation 
itself is largely in excess of the strains brought upon it. 

The stability of this base is assured against all 
natural causes except earthquakes or the washing. out | 


of the sand bed beneath the foundation, 
* * * ~ aa 


It is sufficient to say, that al- | 
though the dimensions of the foundation base were 
originally planned without due regard to the tremen- 
dous forces to be brought into play in building so large 
an obelisk, the resources of modern engineering science 
have supplied means for the completion of the grandest 
monumental column ever erected in any age of the | 
world.” | 

We also see inthe Washington Evening Star, of Feb. | 
21st, 1885, the following: 

‘*Is it necessary to fillup Babcock lake immediately | 
to insure the stability of the Washington monument?” | 
usked a Star reporter of Col. Casey the other day. 

" F disposed of that subject in my last report,” said | 





heard enough about the monument. 

“*T want to tell the readers of the Star a litule more 
about it,” urged the reporter. “ All of them are inter- 
ested in both the lake and the monument,” 

“ Well,” said the colonel, resignedly, “in my opinion 


| 
| 


mac River? Filling the lake may turn the subter- 
ranean water courses in a new direction; and filling up 
the lake won’t remove the water from the sand. Boat- 
men know that if their craft get on a shoal of fine sand, 
a rocking motion of the boat will move the sand, and 


the lake should be filled as a precautionary measure, they sometimes free themselves in that way. 


but it makes no difference to me whether it is filled or 
| not. My work is finished, and I have expressed my 
opinion. If it were filled, however, not a thing would 
| be left undone for the monument’s protection. Then 
| we could trust in Providence to protect it from earth- 
quakes, for nothing else could topple it over. I don’t 
mean to say that the existence of the lake endangers 
the stability of the monumen*, for both might remain 
for ages; at the same time it undoubtedly should be 
done away with for precautionary reasons. The mon- 
ument belongs tothe government, and it can do as it 
pleases, of course, The pond is valuable for carp 
breeding and for a skating ground, andifthese reasons 
outweigh the others, well and good,” 


“Now, I'll tell you,” continued the colonel, ‘“‘why I 
think the existence of the lake may ondanger the sta- 
bility ofthe monument. All along during the construc- 
tion of the latter it was observed that when any motion 
in the structure took place, due to the addition of 
weight, the two north corners were the first to settle, 
Why should they settle first invariably and then the 
others follow? Simply because the congugate pres- 


| sures on that side were reduced by the falling away of 
| the earth. The foundation of the monument has been 


strengthened and well strengthened, and is now able 
to support the weight of the monument, and that is 
all. The foundation is built right in a marsh. The water 
stands several inches above the bottom of that foundation, 
and the earth upon which it stands is the finest sand 
imaginable—as fine as any ever usedon writing paper. 
Imagine the pressure upon thé stratum of earth on which 
the foundation rests with the same dimensions as that 
foundation, It is something enormous. Nov, what pre- 
vents that section or stratum from spreading out under 
this weight and allowing the structure to settle? Simply 
the weight of theearth which is contained abovea line 
drawn from that stratum to the surface at the angle at 
which the earth naturally falls, the angle depending 
upon the character of the earth. If it were rock it 


| would stand perpendicular. You can catch the idea by 


recalling the formation of a railroad cut. The earth on 
the sides of the cut will roll down until it reaches the 
natural angle. Very well, then. If the weight of this 
earth is unequal the stratum is liable to be squashed 
out, as it were, in the direction of the least weight. 
That is, exactly the case if the lakeis allowed to re- 
main. It hasthe effect of lessening the pressure on 
that side. The angle whichI referred to would bring 
the line, if drawn to the surface, through part of the 
lake, showing an unequality of pressure, because the 
earth would be removed to form that part of the lake, 


| Besides, I have always noticed when the wateér ,is 


drawn off that there are a number of springs bubbling 
forth from the monument side. What is to prevent 
these springs, which have their origin in the vicinity 
ofthe monument, from gradually drawing away, as 
they find an outlet in the lake, the fine sand from be- 
neath the monument and allowing the structure to 
settle. These two closely allied reasons led me to re- 
commend that the lake be filled. I haven’t an idea that 
the monument willfall. If it does fall, and from nat- 
ural causes, it will not take a sudden tumble, but will 
be years in toppling over. 

There will have to be some gradual undermining, 
similar to the possibilities I suggested. If these possi- 
bilities are done away with there is no reason for 


| alarm.” 


**How much has the monument settled?” asked the 
reporter. 

“Only about four inches,” was the reply, “and the 
settlement has been equal all round. We have kept a 
record of the daily movement or settlement of each 
corner since the foundation was strengthened. As I 
said, the north corners have always started first, and 
the others followed.” 


Now here is the tallest structure in the world, having 


| the greatest base pressure of any structure now stand- 


ing, resting on atwo-feet layer of the finest sand “ imag- 
inable;’ and this sand under water, with trickling 
springs that are liable to draw away the sand. From 
the description given and the accounts of surrounding 
clay, this sand is not so far removed from a quicksand 
as to be above suspicion. 


Now that class of foundation is uncertain and just as 


| uncertain after it has stood twenty years as the day 


after the structure was completed. Two years ago I 
had oceasion to straighten up and strengthen a pier 
that had carried its load perfectly for 28 years. Sud- 
denly and with no new load or strain upon it, and in 
the middle of summer, this pier acted as if it was tired, 
had carried its load long enough and laid down. We 
found under this pier just the same material that Col. 
Casey describes as being under his monument. When 
Col. Casey got to this fine sand we can easily imagine 
that it was easier to cover it up than to take it out. 
But, if he had used “the resources of modern engineer- 
ing science,” to which he has so eloquently referred, he 
need not have left that sand in place, and then gone to 
the expense of filling up Babcock Lake, 
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Now, in this monument, we have the wind pressureto 
cause this rocking motion, and we repeat Col. Casey's 
own question: “Now what prevents that section or 
stratum from spreading out under this weight and a)- 
lowing the structure to settle?” The buttresses act as 
braces or struts, and the blocks on which they rest are 
simply foundations for the buttresses, They extend 
but five feet under the monument, and all the pressure 
from the monument and the material directly under it 
tends to force these footings and buttresses apart. And 
then they rest on a loose, saturated sand. 

In strengthening this foundation, ‘to tunnel under 
the shaft and go down to a good foundation, and fill the 
excavated portions with a good beton,” meet the re- 
quirements of the case. But none of this has been done 
even fora diameter of 55 feet under the shaft. Forty- 
five feet square under the shaft is still unfilled.and under 
this is two feet ** of the finest sand imaginable,” per- 
meated by springs which are liable to waste this sand 
away. Andthisis the material which is supposed to 
earry, for all time, the great weight of what Col, Casey 
calls, ‘‘the grandest monumental column ever erected 
in any age of the world.” 

JoHN C. GOODRIDGE, Jr. 


Freezing of Water Mains. 





PAWTUCKET WATER-WorKS, PAWTUCKET, R. I. 
March 23d, 1885. 

Eprtok ENGINEERING NEws.—In reply to the com- 
munication of Fayette Marsh, (issue of March 21,) in re- 
gard to freezing of pipes, I give the practical working 
of the services on our works. 

Our pipes are laid 5 feet deep and I find the frost is 
4'3 feet, the mains have not frozen but the services have 
to some extent. After careful examination without 
going into any scientific experiment I attribute the 
“*Cause and Effect” to the same result that is pro- 
duced in freezing Ice Cream, i.e., by the rapid melting 
of the ice (with salt, etc.) we drive the cold into the 
cream, on the same principle when the frost is deep in 
the earth the warm days drive the cold down and while 
it may not freeze the earth solid it creates a tempera- 
ture that will freeze the water in the pipes. We have 
had occasion to dig to the pipes and while we found the 
earth frozen to within 6 or 8 inches of the pipes the 
water in the pipe was solid and the earth around it was 
not. 

Hoping that my experience may throw a ray of light 
on the subject, Iremain yours with respect, 

EpwIin DARLING, Supt. 

W. H. Richards, C. E., of New London, Conn., sends 


us a communication explaining the above phenomenon 
in asimilar manner. Ep. Enc. News. 


Freezing in Water Mains. 





WILLIAMSPORT, IowA, MARCH 23, 1885. 

Epitor ENGINEERING NEws:—In your last issue ap- 
peared an article from Fayette Marsh of Stillwater 
Minn., relating to the fact that water pipes are closed 
by frost more frequently in mild weather of spring 
than during the intense cold of winter. 

Iam familiar with this occurrence especially in the 
easé of service pipes, and have explained it on the 
following principle. Solid substance, upon becoming 
liquefied, absorbs heat and intense cold results; the 
warm sun melts the snow or surface frost, and its 
frozen bed conveys the resulting cold to the suscep- 
tible material beneath it, frequently penetrating to a 
depth of several inches, entirely free from frost before 
this sudden change of temperature in the atmusphere. 

In confirmation of this theory. I would cite my exper- 
ience with frozen street mains, of which I have had 
about a thousand feet this month, and which I have 
succeeded in getting open without the loss of but a 
single length. We have many street mains imbedded 
within the frozen earth, on account of shallow covering 
from 3to5 feet), and the unprecedented depth of the 
frost, in some streets 5% feet. Most ofthese mains are 
kept open by the velocity of the water, while service 
pipes are closed along both sides, unless constantly 
open, but the slush that forms within them is carried 
along and accumulates in lines having very little circu- 
lation, where it lodges at intervals and soon stops the 
supply, and so remains until a “mild spell,” when 
thorough congelation takes place and the pipes are 
river from end to end. 

What becomes my custom, as soon as such a con- 
dition is discovered, is to endeavor to get it restored to 
use as soon as possible. This is accomplished by burn- 
ing test holes down tothe main, with wood tapping a 
% hole and. by means of a stiff wire locating the 
obstruction, burning that out and thus proceed until 
the completion of the work. 

I would like to hear from the brother/in regard to the 
most efficient method for thawing frozen mains and 


Services pipes. J. H. McMrxy, 
Supt, Water Works, 
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Grade on Side Tracks. 


The resistance at a speed of 15 miles per hour, is for THE April number of The Magazine of Art is teeming 
loaded cars, about 4 lbs., and for empty cars 5% lbs, | with art pictures and art papers. A ‘departure, more 
ATLANTA, Ga., March 23, 1885. per ton. nearly in our own line of journalism, is the paper on 

EpiroR ENGINEERING News:—I see Mr. Frank P.| The starting resistance is of course very much in | American Art Industries, showing the decided advance 
Davis’s formula and experiments give 11.88 feet per | excess of this amount, and equating with its proper | made in the United States in the last ten years in the 
mile as the angle of repose of cars on track, but con- | value, we would have a greater value of V as a starting | 








cludes that 15 feet per mile would give little or no | 
trouble. Trantwine puts it from 16 to 24 feet per mile, | 


and Mahan says 21.12 feet per mile. We have sidetracks 
here on a grade of 31.7 feet per mile. Has any other 
road got that much? No trouble has been caused here. 
This is on tangent. Respectfully. 
A. T. McDanret, 
City Asst. Engineer. 


Creeping of Rails, 
8. F. anp W. R. R., 
Way Cross, Ga., March 18th, 1885. 

EprtoR ENGINEERING News.—In reply to the com- 
munication of Mr. C. R. Wise, of the Brunswick & West- 
ern Railway, in your issue of the 14th, I will say that 
where iron rails are used either method he suggests 
(preferably slotting at center) would prove satisfactory 
but with steel rail the case is different. It is quite rare 
for a steel rail to break from a hole drilled in its neu- 
tral axis, but breaks occur frequently from flaws in the 
base of rails, or from contraction of cross-section or 
from blows from spike mauls at that particular part. 
and my experience has shown that slotting the base of 
a steel rail, however carefully it may be dcne, has a 
greater tendency to weaken the rail than drilling bolt 
holes for angle plates. I agree with Mr. Wise that the 
ease of the St. Louis Bridge has a different bearing 
from that of ordinary track, but I think, with an addi- 
tional provision at the end of each span for the expan- 
sion and contraction of the span itself, that the plan we 
are using will work satisfactorily. 

I would be glad to learn through your columns what 
expedient has been successfu'ly adopted on the St. 
Louis bridge, Respectfully. 

H. W. REED. 


To Whom it May Concern. 


Meke IMPERIAL Coat MINE, CHIKUGO, JAPAN. 


January 27, 1885, 
EprtTor ENGINEERING News.—If not too much trouble, 


will you kindly furnish us with answers to the following 


questions :— 

1. What firms make creosoted timber? 

2. What firms make boring apparatus, used in the 
Penn., & N. Y. oil regions? 

3. What books or pamphlets in which the boring 
method and apparatus are accurately described 
detail ? 

4. What firm make screw piles ? 

5. Where is the locality of Lake Ponchartrain across 
which many miles of wooden pier have been built forthe 
purpose of transporting rails? (Isaw a notice of itina 
column of your Journal some time ago.) 

Answers to the above will be gratefully received by 

Yours respectfully, 
T. Dun. M. E.8.B. Engineer. 


(i. The Eppinger and Russell Creosoting Works, 
Brooklyn, N. Y., and Vanderbilt and Hopkins 120 Lib- 
erty St. New York City, will supply .the world with cre- 
osoted timber if necessary. 

(2.) W. 8. Watson, Bradford, Pa., andthe Oil Well Sup- 
ply Co., Bradford, Pa. 

(3.) See elaborately illustrated catalogue of last named 


in 


“2 The Driven Screw Post and Pile Co., 171 Broadway, 
New York Ci y. 

(5.) Due north of, and about 5 miles distant from, the 
City of New Orleans, La. 

More complete answers to the above queries will be 
published if furnished. Ep. Enc. News.) 


PENNSYLVANIA R. R. Company, ALTOONA, Pa. 
MARG@H 24, 1885. 
EprtTor ENGINEERING News: In your edition of March 
14th, 1885, Mr. F. P. Davis gives a solution of problem 
on “Grade for Side Tracks,” in whieh he assumes *‘ the 


> 





accelerating force of gravity equal to ; x W", or WX 


tan. of angle of grade inclination. 

By the accelerating force of gravity, we take Mr. 
Davis to mean the force necessary to move the body 
down the plane. or what is the same thing in this case, 
the force that prevents the body from moving. 

From the diagram usually used to explain the effee 
of a body sliding down an inclined plane, it is evident 
that this force, represented by P, is equal to the weight 
X gin. a (the angle made by the vertical W and the com- 
ponent normal tothe plane), and not W tan. a, as Mr 
Davis has put it. 

a being a very small angle, the tangent does not differ 
materially from the sine, and both formule will give 
practically the same result. 

The equating of this formula with a resistance of 4% 
lbs. per ton. is howeverin error fora grade at which 
trains will move without the application of power. 



















gradient. 


from .6to .7 per 100. On these tracks cars will start 
| under ordinary circumstances without the use of an 
engine. Very respectfully, 

E. T. FIsHEer. 

T. J. BRERETON. 


Creeping of Rails, 


SomMERSET, Pa., March 15, 1885. 





from Colin R. Wise, ia which hesuggests the spiking of 
one end of the rail only, leaving the other end loose, te 
remedy the evil of creeping rails. 
why one end only? The practice I have seen usually 
employed and which I have used while connected with 
the P.R. R. & 8. V. R. R., was tospike both ends of the 
rail allowing for expansion in placing the spike. Ifa 
proper allowance is made in originally laying the 
track, making due allowance for the extremes of tem- 
perature, ard the rails are spiked in the manner to 


pendent item, with the additional safeguard of adding 
guard-rails chairs to the outside and inside of rails on 


slip or throw the track out of line. On the bridge and 
trestle crossing the of Shenandoah, River at the Va. 
Midland R. R. crossing, andon some of our long trestles 


The scale tracks of the P. R. R, have usually grades | 


| cellently conducted art magazine. 
| sell and Co., limited, 789 Broadway, New York. 


Ep1tok ENGINEERING News.—In your Mareh 14th edi- | 
tion of ENGINEERING News I see a communication | 


The query to me is} 


heavy curves, I found that if the ties were solidly im- | 
bedded in the ballast it was impossible for the rails to | 


| artistic treatment of household furniture and appli- 


ances. This first paper is devoted to “heating ap- 
paratus,” and the accompanying engravings proves 
how handsome so common an appliance as a stove can 
be made when its detail of form and ornamentation is 


developed by an artist hand. The several papers form- 


|ing the body of this number, on the Older Churches in 


London, Fashions in Waists, Some Venetian Knockers, 
Artist in Corsica, ete., ete., are superbly illustrated, 
and in matter such as we always expect from this ex- 
Published by Cas 


Tables for Field Engineers, Designed foi 
Field. Tables Containing ail the Functions of a One 
Degree Curve, from 


Use in the 
which a corresponding one can be 
Also Tablesof Natu 
By Amos Stites, C.E. Pub 

lished by the author, Phila., 1885. 

This book of tables forms a thin, handy volume 
bound in leather. It contains three different sets of 
tables, their explanations and rules for use. Tabie I 
gives the radius and its logarithm for every degree of 


Found for any Required Degree. 
ral Sines and Tangents, 


| curve, to single minutes, up to 12 degrees; every two 
which I refer, making each rail act the part of an inde- | 


minutes up to22 degrees: every ten minutes up to 41 
degrees, and every thirty minutes up to 51 degrees. 
In addition tothe radius and logarithm is given the 
tangential distance or offset, to a point on the curve at 
the end of the first 100 feet from the tangent point: 
also the middle ordinate for a chord of 100 feet. Table 


| Il contains the chords, versed sines, external secants. 
|} and tangents toaone degree curve, for every minute 
on down grade where it was necessary to slacken the | 


of central angle, from 0 to 90°. Table III contains nat - 


speed of trains, the slipping of the train tended to push | Ural sines and tangents to every degree and minute of - 
the rails in the direction of down grade more than the | the quadrant, extended to seven places of decimals. 
same effect produced on the up grade, this tendency | a 


was overcome bythe addition to the above expedient of THE HISTORY AND STATISTICS OF 


planting ties five feet deep, at each end of a joint tie AMERICAN WATER-WORKS. 
just outside the rails with the top of the planted tie 


level with the surface of the track tie, for five or ten | 
rail lengths back of the crossing and trestle, with good 
results, Yours truly, 













| BY J. JAMES R. CROES, M, AM. SOC, C, E,: M. INST. C. E. 


U. 8. Lutz, (CONTINUED FROM PAGE 157), 


Resident Engineer, 8. P, R. R,% DCCXXXIII, KNOXVILLE, TENN. 
cc pinietniaeaipA Mn 
Knoxville, Tennessee, in lat. 35° 50’ N., long. 
LITERATURE. ie 


Bre 


183° 55’ W; the county seat of Knox Co,. is at 


ithe head of navigation on the Tennessee River 


March, 1885. Contents: “The Separate Versus th | about —e ae seve a ee ee 
Combined System of Sewerage, as Exemplified in the | Were built in 1883 by a private company, tak- 
Drainage of Hyde Park,” by Benezette Williams.|ing the supply from the Tennessee River. 
“Ventilation of Stables,” by Augustine W. Wright.| The water is pumped by two Davidson com- 
“The Eccentricities of the Transit or Theodolite, and | pound horizontal plunger pumps, of 20 inch 
their Influences on Horizontal Angles,” by John Eisen- |water plungers aud 24 inch stroke, having 


mann, . * “ 
| each a daily capacity of 1,500,000 gallons 


i re “— aoe cee = spin seen nied |to a reservoir of 3,000,000 gallons capacity, 
es eoruary, oD. Jontents: rie anita : : SE Oe > 
Matters in Guanaiiiin with Isolated Houses,” py E. W. |constructed in earth with a division wal | 


Bowditch. “Sewerage and House Drainage in St.| forming twocompartments. The inner slopes 
Louis, by Rob’t Moore. “Rapid Construction of the| are 14 to 1. When first filled, the bottom 
Canadian Pacific Railway,” by E. T. Abbott. “Progress| of the reservoir, being of clay overlying a 
in Astronomical Telescopes,” by W. R. Warner. “Pro-| cavernous limestone formation, broke away 
tection Against Fire,” by C. T. Aubin. “Tunnels and |into caverns sixty feet below. Five similar 


Journal of the Association of Engineering Societies, 





Intercepting Sewers for the Sewerage of Cleveland,” 
by J. H. Sargent. 


Transactions and Proceedings, American Society of 
Oivil Engineers, Dec. 1884. Contents: “Experiments with 
New Apparatus on Journal Frictions at Low Velocities.’ 
By A. M. Wellington, and discussion on same by 
R. H. Thurston, W.8. Auchincloss, D. J. Whittemore, 
Wilson Crosby, Beauchamp Tower, Henry R. Towne. 
Chas, Paine, F, M. Wilder, John W. Cloud, Theodore 
Cooper, C. E. Emery, W. H. Paine, F. Collingwood and 
A. M. Wellington. “Onthe Real Value of Lubricants, 
and on the Correct Method of Comparing Prices,” by 
liobert H. Thurston. 


Album of Designs, Phoenix Bridge Company, J. B. 
Lippincott & Co, Phila., 1835. 

While this is ir purpose atrade catalogue issued by 
the Phenixville Bridge Co,, it is a bit of enterprise 
and workmanship in book-making well worth notic- 
ing. The illustrations are mainly phototypes, ele- 
gantly executed, and showing the works of the com- 
pany and a number of finished structures built by 
them, with all their natural surroundings, and with 
the truthfulness a sun-print alone can give. These 
views include the Kinzua Viaduct, the Catskill, Har- 
lem River, Chaudiere, Susquehanta (at Sunbury) 
Girard Avenue, (Phila.) and the Rondout Bridges, and 
also various views of the Metropolitan Railway in New 
York. and of the works of the company at Phe nixville, 
Pa. In connection with these phototypes are a number 
of designs, showing the usual forms of bridges, ete. 
constructed by this company. The text, which is in 
elegance in keeping with the illustrations, describes 
the various works shown, gives a history of the works, 
general specifications for railway bridges, a list of 
completed works, ete. 


| breaks subsequently occurred, After the first 
of these breaks the reservoirs were lined with 
| brick laid in mortar made of partly set cement 
and river sand, with mud and sticks in it This 
| did not prove effectual, and the work has been 
| reconstructed under charge of A. H. Martine 
‘using Portland cement and clean sand. 


| Distribution is by nine miles of cast-iron 
| pipe with 82 fire-hydrants, 3 meters and 391 
taps. Service pipes are of galvanized iron. 
The daily consumption is 500,000 gallons. 
The city pays $50 yearly forthe use of each 
hydrant. The cost of the works has been 
$130,741. The bonded debt is $125,000 at 6 per 
eent. The yearly expenses of maintenance 
are not given, the receipts are $10,500. The 
population in 1880 was 9,693. 

Sam. McKinney is President, John M. 
Brooks, Secretary and A, H. Martine, Superin- 
tendent.. 


} 


DCCXXXIV, STAMFORD, N. Y. 


Stamford, Delaware Co, New York, in lat. 42° 
15’ N., long. 75° W.is on the Delaware River 
in a mountainous district 1800 feet above the 
sea. Settled in 1790, it was incorporated a 
village in 1870. 

Water-works were built in 1883 by a private 
commen. after plans of W. B. Rider. The 
supply is taken from the head water of the 
Delaware River one mile from its source, 
the area drained being about three square 
miles. A dam 12 feet high and 75 feet long of 
masonry, laid in cement, built across the 
stream forms an impounding reservoir 150 
feet above the village. The water after pas- 
sing through a wire screen and a filter of 
sponge and charcoal, is distributed by 3 mile of 
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cast-iron pipe of 8 to4 inches diameter, with 


13 fire-hydrants and 46 taps. 
are of lead. 

The village pays $15 annually for the use of 
each hydrant. The works have cost $20,000, 
which is the amount of the capital stock of 
the company. The bonded debt is $5,000 at 
6 per cent. The population in 1880 was 522 and 
is now given as 700. S. E. Churchill is Presi- 
dent of the company, and F. G. Rulifson, Sec- 
retary. 


Service pipes 
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WATER. 





JEFFERSON, Ill., is urging Councils to adopt the pro- 
position of N. Sheldon to establish water-works in the 
village. 


Tue Ohio Legislature, on March 17, passed a bill au- 
thorizing Granville, Licking Co., to borrow $15,000 to 
construct water- works. 


CLAREMONT, N. H., has appointed a committee to act 
with the selectmen in investigating the subject of a 
water supply. 

Tue Phillip Water Co., of Franklin Co., Maine, will 
commence work this spring. The reservoir will be 
located on a hill about a mile from the village. 


Tue Nashville, Tenn., Board of Public Works will im- 
mediately purchase water-meters, says the American 
of March 16, They are to be located in factories and 
among large consumers. The rates laid down in the 
law are, 10,000 gallons and upward, 15 cents per thou- 
sand; between 5,000 and 10,000 gallons, 20 cents ; between 
1,000 and 5,000, 25 cents; fractional part of 1,000 gallons, 
30 cents. 


Pror. OLIn LANDRETH, City Engineer of Nashville, 
has located the pumping station of the new water- 
works system. It is on an island in the Tennessee 
river, made up of coarse gravel and sand, on which a 
filtering chamber 1307 10 7 6 feet was built some eight 
years ago, but never used. The new Holly-Gaskill 
pumps are now to be located near this basin. Prof. 
Landreth recommends that the filter be increased to 
1,400 feet in length, and the city has appropriated $65- 
000 to put this filter in order. 


Crry ENGINEER Force, of Cleveland, O., in his annual 
report outlines a plan for improving the sanitary con- 
dition of the river by freeing it from sewage pollution. 
His scheme is to build intercepting sewers and a con- 
duit leading to the lake, and to produce a sufficient cur- 
rent by pumping. He roughly estimates the cost of 
eonstruction of the main conduit and pumping plant 
at $400,000, $300,000 being for the conduit and $100,000 for 
the pumps, boilers and buildings, etc. His scheme can 
be extended as the city grows. He recommends an ex- 
penditure of $1,000 to make the necessary examinations 
and borings. 
rr 


NEWS OF THE WEEK. 





Miscellaneous. 


No Oil in British Burmah.—The Borongo Company, 
of Burmah recently imported from England valuable 
machinery for sinking oil wells and for refining the oil 
product, but, after a year’s effort, the Government re- 
ports just published contain the statement that “ so far 
attempts to obtain oil in paying quantities in British 
Burmah have proven a failure.” 


A New Polar Chart—A chart of the Polar regions, 
from Baffin’s Bay to Lincoln Sea, has been received 
from Washington. The chart shows the most recent 
discoveries made by expeditions, including all those 
from 1871 to that of Lieutenant A. W. Greely. A num- 
ber of the charts tor distribution are in the hands of 
Lieutenant Wyckoff, Hydrographic Office, Phila. 


Tin Mines in West Virginia.—It is not generally 
known that there are in successful operation in West 
Virginia two tin mines. One is near the city of Hunt- 
ington, in Cabell County, and the other about five miles 
from Grantville, in Calhoun County, on Laurel River. 
Unfortunately, it is a considerable distance from a 
railroad, and on very bad ground for hauling. The 
Calhoun County mine, which is the most extensive, is 
owned by State Senator T. J. Farsworth, of Buckhan- 
non, Missouri, and B. Ridgeway, of Staunton, Va. The 
tin is practically inexhaustible. The opening of the 
mine is directly in the face of a great hill. The rock is 
extremely hard, and blasting and drilling are con- 
stantly necessary. The product is of a bluish-gray 
color. Trimitive machinery for the manipulation of 
the ore is in operation. P. B. Wilson, of Baltimore, as- 
sayed the ore, and found it to contain 42 per cent of 
tin. As soon as the necessary arrangements can be 
made smelting-works on an extensive scale will be 
erected, Eastern capitalists own the mine in Cabell 
County. It is believed that the Calhoun County vein 


extends miles across the country to the Great Kanawha 
River. 








ENGINEERING NEWS AND 


The Novelties Exhibition—The Board of Managers 
of the Franklin Institute have decided that the Novel- 
ties Exhibition to be held in their building, at Thirty- 
first and Lancaster Avenue, Phila., shall open on Tues- 
day, September 15, and close on Saturday, October 31. 
Henry R. Hey! will act as chairman and general mana- 
ger. The Novelties Exhibition is to be devoted to such 
recent discoveries, inventions and improvements in 
the sciences, arts and manufactures as may be deemed 
worthy of a place in the exhibit, and which were not 
admitted to the Electrical Exhibition last Fall. 


A Twenty-four Hour Clock.—A very interesting 
clock has just been fixed opposite the National Pro- 
vincial Bank in Bishopsgate Street, London. It is on 
the twenty-four hours principle, and is remarkable as 
possessing probably the simplest method which has 
yet been introduced tor indicating time upon the new 
enumeration. It has only one hand, the long minute 
hand, and the figures around are placed as heretofore; 
instead, however, of indicating the hour, they indicate 
the minute only, which are marked from five to sixty, 
The hours are shown on a sank dial revolving under 
the upper dial, a space being left in the upper dial in 
which the next hour figure comes forward instan- 
taneously upon the minute hand completing the circuit 
of sixty minutes. In short the solitary hand marks the 
minutes and the sunk space show the hour. 


The N. Y. State Land Survey.—The work of thissur- 
vey is very difficult, as it covers the mountainous dis- 
tricts of Northern New York, and the Adirondack 
wilderness. This region abounds in magnetic iron 
ores and this effected the needles of the colonial sur- 
veyors. So the old lines are more or less crooked. 
The old line trees are also fast disappearing; those of 
1768 and 1772 are nearly all dying or dead. The work of 
the Adirondack survey is to replace these trees with 
granite monuments. Of the 750,000 acres of wild State 
lands, only 175,000 acres are tax lands under the sale of 
1881. This leaves 575,500 held by the State under old 
titles. 


Richardson’s Carbonized Stone Cement Pipe is 
made by the following process:—One-fifth part of best 
English cement is mixed with four-fifths of Rosendale 
or Louisville cement. This mixture is then mixed with 
the best sharp sand in the proportion of one part 
cement to two parts sand. The sand is free from loam. 
The mixture is moistened and placed in cast-iron 
moulds and tightly packed. 

The pipe when well formed comes beautifully out 
of the moulds and is placed in air-tight chambers, 
Here it absorbs carbonic acid gas which comes from a 
furnace in which charcoal is burned. The gas is cooled 
by passing through a cooler immersed in cold water. 
The soft pipe absorbs this gas and becomes very close 
and hard, after which it is dipped in water or 
sprinkled. The oxygen from the water hardens the 
pipe still more, so that it stands at last a perfect stone, 
s 2rd as the natural rock. 

The pipe hardens the longer it is used, and in years 
becomes as hard as the original cement rock from 
which the cement was made. Cement is made by burn- 
ing the cement rock which expels the carbonic acid 
gas. Mr. Richardson’s process restores this gas and 
thus reconverts the dissolved elements into the 
original rock.—Lynn, Mass., Item. 


Contracting. 


Steam Rollers.—The County authorities of Chatta- 
nooga have concluded to buy a steam roller to use on 
the country roads. 


Santa Fe Capitol Building.—Proposals will be re- 
ceived by W. W. Griffin, Santa Fe, until May 15, for, 
constructing the east wing of the New Capitol building 


Asphalt Pavements.—Chattanooga property ownerg 
at a meeting held March 16th, have concluded to adopt 
astreet paving of Trinidad asphalt, and the matter is 
now being pushed. 


Stone Arch.—The committee on roads and bridges of 
Minneapolis, Minn., have opened the following bids for 
the construction of astone arch over Bassett’s Creek, 
on Third avenue north, in that city; Jeremiah Crim- 
mins, $4.49 per cubie yard stone masonry; McDermott 
& Hickey, $4,700 for the bridge, making a little more 
than $10 per yard; J. J. Palmer, $6.93 per cubic yard; R. 
M. Riner, $6.48 per cubic yard; T. F. Hanlan, $5.50 per 
eubic yard; William Mauer, $7.25 per cubic yard; Thos. 
Daly, $9.75 per cubie yard; Dennis Thainor, $8.73 per 
cubic yard; E. E. Munson, $7.75 per cubie yard. 


Nashville, Tenn., Boilers. On March 16, the Board 
of Works opened bids for boilers for the new pumping 
station. The bidders were: 

Stewart Boiler Works, Worcester, Mass., $12,600 and 
$12,250; Charles Ward, Kanawha, $14,500 and $12,000; 
Butman Furnace Company, Chicago, $9,188.40 and $9,- 
268.40; Tanner & Delaney, Richmond, Va., $13,355.10; 
Edge Moor Iron Company, Wilmington, Del., $16,900; 
Babcock & Wilcox, New York, $14,341 ; Safety Steam Gen- 
erator Company, New York, $11,560: Heine Safety Boiler 
Company. Chicago, $14,870, $15,375, $15,270; Warden & 
Mitchell, Philadelphia, $10,000 and $10,050; Erie City Iron 
Works. Erie, Pa., $6,250, $6,150, $7,600, $7,700, $8,525, $8,625, 
$9,900 and $10,000, 
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Ohio Buildings.—The Ohio Legislature, on March 


17, passed bills, authorizing Springfield to borrow $150,- 
000 to erect a market house; Hartwell, Hamilton Co., to 
build a town-hall; the Hamilton County Commissioners 
to borrow $175,000 to complete Court-house. 


Boston Contracts for Hardware.—Bids were opened 


on March 19th, by the Boston Water Board, for such 
iron, brass and composition castings as may be re- 
quired during the next financial year. The bids were 
as follows; 


Sidewalk service-pipe boxes, per pound: Chelmsford 


Foundry Company, 2% cents; Mechanics’ Iron Foundry 
Company, 2% cents; Boston Machine Manufacturing 
Company, 3 35-100 cents; Osgood & Hart, 2% cents: 
Davis & Farnum Manufacturing Company, 2% cents. 


Other iron castings, per lb.: Chelmsford Foundry 


Company, 1% cents: Mechanics’ Iron Foundry Com- 
pany, 2% cents; Boston Machine Manufacturing Com- 
pany, 2 37-100 cents; Osgood & Hart,2 cents; Davis « 
Farnum Manufacturing Company. 2% cents. 


For old iron received, the offers range from 55-100 


cents to 75-100 cents. 


Brass and composition castings, per lb.: Boston 


Machine Manufacturing Company, brass 15 cents; com- 
position, 17 cents; old iron and composition castings 
received, 10*% cents. brass and composition turnings re- 
ceived, 9'¢ cents; Stephen Anderson, brass, 16 cents; 
composition, 18 cents; old brass and composition cast- 
ings received, 12 cents; brass and composition turn. 
ings, 8 cents. 


On a basis of 250,000 pounds of sidewalk service pipe 


boxes to be supplied, less 50,000 pounds of old iron to 
be returned, the total bids are: Chelmsford Foundry 
Company, $6,575; Mechanics’ Iron Foundry Company, 
$5,875; Boston Machine Manufacturing Company, $5,100: 
Osgood & Hart, $5,250. Davis & Farnum Manufacturing 
Company, $6,525. The contract was awarded to Osgood 
& Hart. 


On a basis of 400,000 pounds of iron castings to be 


supplied, less 150,000 pounds of old iron to be returned, 
the total bids are: Chelmsford Foundry Company, 
$6,600; Mechanics’ Iron Foundry Company, $7,875; Bos- 
ton Mechanics’ Manufacturing Company, $8.655; Osgood 
& Hart, $6,650; Davis & Farnum Manufacturing Com- 
pany, $7,950. The contract was awarded to the Chelms- 
ford Foundry Company. 


On a basis of 5,000 pounds brass castings and 10,000 Ibs. 


composition castings to be supplied, less 4,700 pounds 
old brass and 4,400 pounds brass and composition turn- 
ings to be returned, and the total bids are: Boston 
Machine Manufacturing Company, $1,538.50; Stephen 
Anderson, $1,684. 
Boston Machine Manufacturing Company. 


The contract was awarded to the 


Boston Sewers,— Boston Councils are debating under 


whose management the improved system of sewerage 
should be placed. It is now in the hands of a special 
committee ; some councilmen object to placing it under 
the Superintendent of Sewers because it would deprive 
them of a controlling voice. Mayor O’Brien thinks it 
should properly remain where it is under the immedi- 
ate supervision of the engineering department. City 
Engineer Wightman believes it should be put under 
one of the commissions, perhaps that of water as the 
two are intimately combined in their operation. The 


engineering of the combined system should be in 
charge of the city engineer, Mr. Wightman recom- 
mends that the old sewerage system be at once re- 
modelled to conform with the new; and the high level 
system, for which the Improved Sewerage System was 
originally designed to connect, be arranged; he thinks 
$500,000 would do it. The present system is operating 
admirably, as far as completed, and the cost of working 
it is about $50,000 per annum at present. 


Contracts for 375,000 Tons of Coal.—MonTneaL 
Mareh 23.—The Grand Trunk Railway Company have 
awarded contracts for the supply of 375,000 tons of coal 
required by them. Of this amount 250,000 tons are to 
be delivered at the Suspension and International 
bridges, 55,000 at Detroit, 20,000 at Sarnia, 20,000 at Brock- 
ville, and 30,000 at Portland. Me. The rates are as fol- 
lows: Atthe International Bridge, lump, $2.25 per ton: 
lump and nut, $2.20, and run of mine, $2.05; at Suspen- 
sion Bridge, the same kinds of coal at $2.40, $2,35, and 
$2.20 respectively. The Detroit and Sarnia contract was 
awarded to the Cleveland, Lorain and Wheeling Rail- 
way at $2.05 at Detroit and $2.20 at Sarnia. The coal 
at Brockville is to be delivered by measure by Messrs. 
Bell, Lewis & Yates at $3.50. The coal for Portland was 
awarded to the Chesapeake and Ohio Coal Company at 
$3.50 per ton. Over 100 tenders were sumbitted. 


Breakwater— Black Rock Harbor.—The following is 
an abstract of the bids for furnishing 7,000 tons of rip- 
rap stone for the construction of a breakwater in Black 
Roek Harbor, Conn., opened by Major McFarland on 
the 10th inst. : 

Frank Pidgeon, New York, N. Y., $1.89 per cubie yard: 
total, $13,230. 

Francis H. Smith, 16 and 18 Exchange Place, New 
York, N. Y., $1.94 per cubic yard; 1 $13,580. 

Wm. Richardson & Co., Bound Brook, New York, $2.90 
per cubic yard; total, $20,300. 

John A. Bouker, 110 Wall Street, New York, N. Y., 
$1.22 per cubic yard; total, $8,540, 
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Samuel R. Cumming, New York, N. Y., $2.05 per cubic 
yard; total, $14,350. 

Wm. H. Molthrop, Gales Ferry, Conn., Benjamin 
Stark, Jr.. New London, Conn., and J. T. Tank, Chat- 
ham, N. Y., $2.24 per cubic yard ; total, $15,680, 

Charles H. Edwards, Boston, Mass., $1.96% per cubic 
yard; total, $13,755. 

John Beattie, Leetes Island, Conn., $2.75 per cubie 
yard; total, $19.25v. 

Wm. E. Chapman, Brooklyn, N. Y., $1.33% per cubic 
yard; total, $9,362.50. 

The contract has been awarded to the lowest bidder... 


The Sharon & State Line Railroad has been char- | 
tered at Harrisburg. Pa., with $60,000 capital. This 
new road will connect the city of Sharon with the 
Mahoning division of the New York, Pennsylvania & 
Ohio Railroad, 


Pensacola & Memphis R. R.—MonTGoMERy, ALA., 
March 19.—Articles of incorporation were filed to-day 
with the Secretary of State authorizing the formation 
of the “ Pensacola and Memphis Railroad Company of 
Alabama.” The road will run from Pensacola to 
Memphis via Meridian, Miss. 


Dredging—Norwalk Harbor.—The following is an 
abstract of the bids opened by Major McFarland on the 
10th inst. for dredging Norwalk Harbor, Conn.: 

Frank Pidgeon, New York, 14%c¢. per eubie yard; total 
$3,687.50. 

Thomas Potter, Jersey City, N. J., 118-9c. per cubic 
yard; total, $2,972.22. 

John MeDermott, Cohoes, N.Y., 15 7-8¢. per cubic yard; 
total, $3,968.75. 

Richard M. Payn, Albany, N. Y., 145-8¢. per cubie yard; 
total, $3,656.25. 

J. H. Fenner, Jersey City, N. J., 18¢c. per eubie yard; 
total, $4,500. 

Elijah Brainard, Jersey City, N. J.. 10%e. per cubic 
yard; total, $2,625. 

Morris & Cummings Dredging Company. New York, 
13e. per cubic yard ; total, $3,250, 


Iron R. R. Ties.—A company has been organized at 


ties are angular in form and hollow. It is¥said that 
Reading has used them about a year with satisfactory 
results, 


Changing Gauge.—The announcement is made that 
in June next the gauge of the Erlanger roads, better 
known as the Queen and Crescent route, will be 
ebanged to standard gauge. In June, 1886, if not before, 
the Louisville and Nashville will follow suit, and there- 
after will be astandard gauge system. 


Extension of the Central Pacific.—President Adams 
confirms the report published in the Globe-Democrat, 
St. Louis, that a survey for an extension of the Central 
Branch to a connection with the Kansas Pacific is in 
progress, but says thas nothing definite as to the time 








Henry N, Beardsley, Bridgeport, Conn., 9 7-8e. per cu- 
bie yard; total, $2,468.75. 
Contract awarded to Mr. Beardsley. 


Dredging—Bridgport Harbor.—The following is an 
abstract of the bids for improving the barbor at Bridg- 
port, Conn., opened by Major McFarland on the 10th 
inst. 

Frank Pidgeon, New York city, 12 9-10¢, per cubic yard; 
total (25,000 cubic yards), $3,225. 

John McDermott, Cohoes, N. Y., 9c. per cubie yard; 
total, $2,375. 

Henry Du Bois’ Sons, New York city, 7/sc. per cubie 
-yard ; total. $1,875. 

J. H. Fenner, Jersey City, N. J., 12c. per eubie yard; 
total, $3,000. 

Morris & Cummings Dredging Company, New York 
city, 13¢. per cubic yards; total, $3,250. 

Henry N. Beardsley, Bridgeport, Conn., 9c. per cubic 
yard; total, $2,250. 

The contract has been awarded to the lowest bidder. 


Fighting Over Contract Dividends.—New York, 
March 16. Michael J. Dady’s suit against Thomas 
McCann to have himself declared a partner in a contract 
for constructing $1,000,000 worth of sewers in Washing- 
ton attracted many persons to the City Court of 
Brooklyn this morning. Mr. Dady testified that about 
July 15, he noticed an advertisement for bids for laying 
pipes in the District of Columbia, and he made esti- 
mates as to the cost of the work on which to make the 
10 per cent. deposit. He showed the estimates to 
McCann, who wanted to share in the venture. This 
was agreed upon, and the witness went to see Mr. Haz- 
zard, President of the Brooklyn City Railroad Com- 
pany, and asked him to assist them in procuring a 
certified check for $70,000 or $80,000. The bid of Dady & 
McCann was accepted, and a certified check for $60,000 
was accepted as security, They mutually agreed to 
execute an agreement between them when they reached 
Brooklyn. They felt that they would get a handsome 
profit out of the contract. but on returning to Brooklyn 
Dady heard from different sources that McCann was re- 
pudiating his (Dady’s) connection with it. McCann 
pretended to desire to throw up his contract. and Dady 
offered to “ go it alone,” give McCann $1,000, and find 
the, collateral for the certified check. The sewer was 
to be laid by next December, and the contract required 
the employment of about 400 men. Dady thought the 
contract was worth $50,000. He offered McCann $20,000 
to give up his share. Theoffer was nottaken. Counsel 
for defendant tried to show that a suit brought in 
Washington by Dady against McCann was a perfect bar 
to this action, but he was not sustained. The case was 
not ended, 


Railroads, Bridges and Canals. 


Organizing a Company.—The line for the proposed 
Saugatuck Valley Railroad, extending from the depot 
of the New Haven Railroad at Westport, Conn., and 
fellowing the bank of the Saugatuck River to Redding, 
sixteen miles, was surveyed about a year agoand found 
feasible. The river abounds in fine water privileges 
its entire length, and the road, if built, will open up a 
country of great fertility. Articles of association of 
the Westport and Redding, more familiarly known as 
the Saugatuck Valley Railroad Company, were filed in 
the office of the Secretary of State, at Hartford, 
recently. The principal office will be at Westport. The 
capital stock is $500,000, in shares of $100 each. The 
directors are Horace Staples, president of the First 
National Bank; Edward H. Nash, Andrew C. Nash. 
Miller Ketchum, all of Westport; W. E. Allen, Bridge- 
port; John 8. King, 8. V. Sidell, William H. Wiley, of 
New York; Thomas N. Browne, of Brooklyn, John 8. 
King subseribes for 400 shares, Miller Ketchum 380 
shares, and thirty other subscribers one share each. 








of constructing the same has been determined upon. 


Hudson River Tunnel.—It is reported that the Hud- 


son River Tunnel, upon which $1,100,000 have been ex- 


pended thus far, will receive such additional aid from 


the Baltimore and Ohio Railroad Company that the 
work will be pushed forward to completion. 


The cost 
is estimated at $10,000.000. 


Chesapeake & Nashville R. R.—The preliminary 


survey has been made to Danville, Ky., from Scottsville 


Ky., also a line joining at Hustonville to Stanford, Ky. 
The party under Chief Eng. Spradlin return to Adair 
and Barren Counties to run trial lines, and thence back 
to Gallatin, Tenn. The route has been found practica- 
ble and suited for a good road. 


A Niagara Falls Railroad.—The Ontario Parlia- 
ment is passing a bill to authorize a railway from 
Niagara Falls to Queenstown, on the Canadian side. 
A correspondent of the Toronto Mail reminds the pro- 
moters that they must pass through the Government 
Reservation at the Falls, and must get permission to 


do this from the Department of Railways and Canals. 


Cairo & Delphos R. R.—PaINesvi.Lie, Onto, March 
19. General J.8. Casement, of this city, has just closed 
a contract for the construction of four hundred miles 
of railroad between Delphos, Ohio, and Cairo, Lil., the 
line being an extension of the Texas and St. Louis 
railroad. Work will be commenced at once. The track- 
laying and ballasting portion of the contract will be 
done by C. E. Parker, of Ottumwa, Iowa, and A. T. 
Wilcox, of Monroe, Mich. 


Pensacola & Memphis R. R.—Charters have been 
obtained at Pensacola, Fla., to construct a railroad to 
be known as the Pensacola & Memphis Railroad, which 
road, when finished, will give the Nortb and Northwest 
the shortest and most direct outlet to the Gulf, and to 
the Memphis trade a new territory for distribution. 
Surveyors will take the fleld within a few days. The 
road will be built most likely by way of Meridian, 
Miss. 


Kansas Railroads in 1884.—The annual report of 
the State Board of Railroad Commissioners of Kansas, 
presented to the Governor on Saturday, says that rail- 
road building in Kansas has been much less‘active the 
past year than it had been for several years previous, 
and upon several of the leading lines of systems of rail- 
roads there has been a material falling off of earnings, 
compared with the preceding year. Nine roads show 
an insufficiency of earnings to pay the annual interest 


upon the bonded debt on a total capital stock of $264,- | 


000,000. The gross earnings for the past year were $62,- 
000,000, and total expenses $60,000,000. 


The Galesburg, Lacon & Chicago Line.—GaLgs- 
BURG, Iuu., March 14.—There has just been filed with 
the Circuit Clerk for record the articles of organization 
of the Galesburg. Lacon & Chicago Railway. Gales- 
burg is to be the starting point of the new 'ine. From 
here it will extend through Knox, Peoria, Stark, and 
Marshal] Counties, to Sparland or Lacon, in Marshall 
County. The organizers of the company, who are alse 
te be the first Board of Trustees, are Charles 8. Clea- 
ver, Edwin C. Markham, Jonah 8. Seovel, Edgar G. 
Barrett, and G, E. Harmon, all of Chicago. 


Trying to Revive a Cable Road.—Another effort 
was made on March 23 to revive the Brooklyn and Long 
Island Cable Railroad project in a petition by the com- 
pany to the Brcoklyn Board of Aldermen asking for a 
franchise. The conditions made by the company are 
that the roads shall be completed from Washington 
and Sands Streets and from the South Ferry to Flat- 


bush-avenue within 18 months, to a point east of 


















The Chicago, Burlington & Kansas City R. R.. is 
extending its line eight miles to Carrollton, Mo, Con- 
tractors are now at work, and the line is to be com- 
pleted by August 1. 


The Henderson Bridge on the Ohio river is rapidly 
nearing a finished condition. Three spanson the Ken- 
tucky and five on the Indiana sides are now in position. 


| The masonry is not yet complete, but a week of good 


weather will perfect that. The bridge contains five 
spans of 120 feet, five of 249 feet, two of 250 feet and the 
channel span of 525feet. This latter is claimed to be 
the longest truss spaninthe world. There have been 
expended to date $1,200,000, The probable eost will be 


Allegheny, Pa., for the manufacture of iron ties. These | ¢; 590.000. The work will be finished and the bridge 


| opened by June 1,if notrouble is encountered from 


high water. 


Burlington Extension.—DrEnver, Cou,, March 16. 
The report from San Francisco to-day that the Chicago, 
Burlington and Quincy intend to parellel the Union 
Pacific between Denver and Ogden is generally be- 
lieved here. Three gangs of surveyors are at present 
actively engaged at work surveying on the line in 
Western Colorado. The officials of that road here do 
not deny that their Company has surveyors at work in 
Western Colorado, but say they are only laying out a 
feasible route for obtaining possession of mountain 
passes, etc., so that in case the company does decide to 
build across Colorado, it will find no impediments in 
the way of their progress. 


The Honduras Railway.—Mr. 8. B. Connico, presi- 
dent of the Honduras road, which is now being sur 
veyed from Truxillo to Puerto Cortez, is now in receipt 
of a letter from Captain Abram Cutler, the chief engi- 
neer, dated at Truxillo, on January 22. 

In his letter Captain Cutler states that he has com- 
pleted the fifty-fifth mile of the survey. and to that point 
the actual survey shows that the distance is eleven 
miles shorter than was estimated prior to the com- 
mencement of the survey. The country is wonderfully 
level, and the profile of the land as far as surveyed 
shows that the cost of building the road-bed will not 
amount to more than $2,500 per mile. 

Captain Cutler is loud in his praise of the resources 
and fertility of the country, and gives a very interest- 
ing description of the forests owned by the roads, and 
other wealth which lies in the raw woods—fruits and 
fiber plants which are natives to the soil. 


The Cleveland Southern.—The incorporators of the 
Cleveland Southern Road organized by the election of 
the following officers on March 14; President, Mr. A. J. 
Brockett,; Vice President, J. B. Glenn; Secretary, 
Abner Slutz; Treasurer, D. B. Wick ; General Manager, 
George Hester. The required 10 per cent. of the $250,- 
000 of stock was subscribed and the future policy of the 
road was outlined. It was determined to make ar- 
rangements for a survey as soon as possible. Mr. Siutz 
said that no efforts had been made in New York toward 
raising capital, but that gentleman stood ready to en- 
list capital as soon as it may be needed. “ The advan- 
tage of this line, aside from the fact that it taps a rich 
mineral fleld,” said Secretary Slutz, lies in the fact that 
it does not come into competition with any other line, 
but being twenty miles on either side from any other 
road, it has the fleld to itself. 


Georgia & Florida R. R. Notes.—Ten days more of 
fair weather will be sufficient to complete the grading 
ofthe Americus, Preston and Lumpkin Railroad from 
Americus to Lumpkin. 

Work on the new road from Lake City to Gainesville 
has commenced in earnest. 

Work uporthe Silver Springs, Ocala and Gulf Rail- 
road, it is stated, will be commenced in a few days. 
The officers of the road are: T.C. Hoge. of New York, 
President; Myron P. Walker, of Boston, Vice Presi- 
dent; Oscar Tamaquo, of New York, Treasurer; I. 
Parish, af New York, Secretary. 

It is rumored that application will be made fora char- 
ter to build a railroad from Augusta to Chattanooga, 
Tenn., passing the gold and silver belt in Murray 
county, via Spring Place, and tunning thence to 
Cohutta, where it will connect with the East Tennessee, 
Virginia and Georgia Railroad. 

The construction of the new Indian River and Florida 
Railroad from Enterprise to Titusville is considered 
settled. The route has been surveyed, and the en- 
gineers’ reports are said to be most encouraging. 

One of the most important cases just decided by the 
State Supreme Court is the case of the Port Royal 
Railroad against the city of Augusta. The Port Royal 
and Augusta Railroad Company claimed the right 
to go through the streets of Augusta in order to con- 
nect with the Georgia Railroad and Central systems. 
The municipal authorities refused to allow the road 
to go through the streets, and threatened to arrest the 
workmen if it was attempted. The road filed a bill of 
injunction, and the court below sustained it; holding 
that the road had the right to go through the streets of 
the city. The Supreme Court on Tuesday reversed 
the judgment, holding that the railroad company had 


| no right to run its tracks through the city without the 


eonsent of the Council, and that the Council could not 


Brooklyn-avenue within three years, and to the city | be required to give consent if it deemed it best to with- 
line within five years. 
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tion of Draw-Bridge Strains. The writer gives a 


formula which he claims is free from various sources | 


of error which he points out as pertaining to pre- 
vious formule. The calculations are given in full. 
By F. Beresford, C. E. 
Mar., 1885, pp, 137 to 144. 


Bridge Works. A Canadian Bridge Works. Ageneral 
description of the Dominion Bridge Co’s. works. 
near Montreal, showing the disposition of the ma- 
chinery, and the methods of applying power. Coal 


gas fuel is used, and steam is generated at a central 


station and transmitted to small engines tocated 
where needed. Jron Age, Feb, 12, 1885, pp. 9 and 11. 


Canal, Nicaragua. The Nicaragua Canal Project. An 
editorial discussion of the proposed project, in 
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from paper by W. Dawson. Sanitary Engineer, Mar. 
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Sewerage of a Small City.—Extracts from a report 
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are recommended for house drainage only, and the 
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The statements quoted will apply to many other 
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brick. Sanitary Engineer, Feb. 26, 188 pp. 269, 270. 
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urements, for every two minutes up to 31°; based on 
Mr. Geo. J. Specht’s formula. By Arthur Winslow. 
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Steel.—The Clapp-Griffiths Process. Two papers de- 
scriptive of the process, read before the Am. Inst. 
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W. Hunt. Jron Age, Feb. 26, 1885, pp. 18 and 27. 

Steel.— The New Clapp-Griffiths Steel Plant at Pitts- 
burgh. A detailed description, with illustrations. 
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lron Age, March 12, 1885, pp. 1 and 15, 
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’ Steel Springs.— The Resilience of Steel. The writer ex- 
perimented with various steel springs with a view to 
determine their adaptability as a motive power for 
street cars. He obtained higher results than any 
previously recorded, but so low as to show that this 
method of propulsion will fail to work practically 
and economically. By Wilfred Lewis. Proc. Eng. 
Club of Phil., Nov. 1884, pp. 226 to 232, 


Stone, Artificial.— Victoria Sione. An artificial stone 
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and Portland cement, which is petrified by immer- 
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paving, architectural, and other purposes. Its man- 
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vantages stated. Sanitary World. See also Am. 
Arch. and B'ld’g News, Feb. 28, 1885, pp. 104 and 105. 


Strength of Materials—On the Strength of Materials 
Under Repeated Stress. A discussion of the experi- 
ments of Wohler and Spangenburg on the effect of 
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therefrom. A formula for the unit stress which 
wil! cause rupture after an enormous number of 
repetitions is also deduced. By Prof. Mansfield 
Merriman. Van Nostrand’s Eng, Mag., Feb. 1885, 
PP, 96 to 98. 





Tide Predicting Machine.— Description of a Maxima 
and Mimina Tide-Predicting Machine. The mathe- 
matical theory of the machine is first given and 
then a detailed description of the machine. Fully 
illustrated. By Wm. Verrol, Am. Rep. of U. 8 
Coast and Geodetic Survey, 1883, App. 10, pp. 293, 272. 
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E. A. Gieseler. Jour. Franklin Institute, March, 
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Market Report of Engineering Materials. 


New York, March 26, 1885. 


NoTEe.—The following Market Report gives wholesale prices on 
the New York Market unless otherwise stated. It is intended asa 
general guide to the estimating enyineer, and both the range of 
material and the market location will be extended as rapidly as pos- 
sible. We give it with this caution, that, as is well understood in 
business transactions, the amount of bill. distance from market 
centre and conditions of payment will have a material influence on 
the final paying prices. 
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Texarkana, Ark. and Tex. have issued franchise to 
Mr. F. Wm. Raeder of St. Louis, Mo., for erectior of 
water-works, To be started very soon. 





